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A TREATISE ON USEFUL MINERALS AND 
ROCKS. 

The Deposits of the Useful Minerals and Rocks, 
their Origin, Form, and Content. By Prof. 
Dr. F. Beyschlag, Prof. J. H. L. Vogt, Prof. 
D. P. Krusch. Translated by S. J. Truscott. 
Vol. i. Pp. xxviii +514. 
and Co., Ltd., 1914.) Price 18s. net. 

‘HIS book is the English version of the first 

T volume of a comprehensive treatise on 

useful minerals and rocks by three authors who 
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| ore-deposits 


existing minerals. In dealing with the origin of 
by crystallisation or precipitation 
from solution, they practically discard the old, and 


; at one time popular, theory of “lateral secretion,” 


and accept the view that, if we leave out of 
account the effects of surface action on ore- 
deposits already formed, the solutions came from 


below and can in most cases be connected either 


are collectively well qualified to deal with the sub- | 


ject, both from the scientific and the economic 
points of view. The work, when complete, will 


consist of three volumes, two of which, dealing | 
with ore-deposits, have already appeared in Ger- | 


man. Its main object is to explain and illustrate 
by descriptions of individual occurrences the 
general principles governing the nature and mode 
of occurrence of the deposits. ‘The authors em- 
phasise the fact, now generally recognised, that 
a knowledge of the causes which have resulted in 
the formation and deformation of these deposits 
is of value to all persons who are engaged in 
exploiting the mineral resources of the world. 
Their point of view is thoroughly scientific, and 
the classification which they adopt is, therefore, 
primarily based on genetic principles. 

Ore deposits are divided into two great groups, 
to which the terms syngenetic and epigenetic 
are applied; those of the former originate at the 
same time as the country rock, those of the latter 
have been brought into the positions which they 
now occupy after the country rock had been pro- 
duced. The syngenetic group includes magmatic 
segregations and sedimentary deposits. The epi- 
genetic group includes contact-deposits, cavity 
fillings (including lodes) metasomatic deposits, 
and impregnations. 

Having sketched in broad outline their scheme 
of classification, the authors deal with the causes 
which have determined the forms of the different 
deposits, describing in this connection the general 
principles of folding, faulting, over-thrusting, and 
the like. Then follow chapters on the minerals 
found in ore-deposits, on the various modes of 
formation of these minerals, on the relative dis- 
tribution of the elements, with special reference 
to the metals, and on the origin of ore-deposits. 
The main causes to which the genesis of ore- 
deposits is attributed are crystallisation from 
molten magmas, pneumatolysis, contact-meta- 
morphism, metasomatosis, precipitation from 


solution, and the mechanical concentration of pre- ! 
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| directly or indirectly with igneous action. 
(London: Macmillan | 


Having dealt with general principles and given 
a historical sketch of the classifications adopted 


| by different writers from the time of Werner to 
| the present day, the authors proceed to consider 
| the different types of deposit under four heads: 


1) magmatic segregations, (2) contact deposits, 
g greg p 


| (3) lodes, irregular cavity fillings, and metasomatic 
| deposits, and (4) ore-beds. 


About half of the 
volume under review and the whole of the second 
volume, which has not yet appeared in English, 


| is devoted to the description of typical occurrences. 


The first two of the above groups are dealt with 
in this book together with tin-lodes and quicksilver 
deposits. which belong to the third group. As an 
illustration of the method of treatment adopted 
in this portion of the work we may very briefly 
summarise the account given of the nickel- 
pyrrhotite group of sulphide ores. These deposits 
form a widely-distributed and well-marked group. 
The most important characteristic common to 
them all is that they occur within, or at the 
margins of, masses of norite or gabbro. Thus 
of fifty occurrences in Norway by far the greater 
number occur in unaltered norite. The most im- 
portant minerals are nickeliferous pyrrhotite, 
pyrite, and chalcopyrite. The pyrrhotite usually 
contains about 2°5 per cent. of nickel with some 
cobalt. Sometimes the proportion rises to 8 or 
even 12 per cent., but in such cases the presence 
of pentlandite, (FeNi)S, can be easily recognised 
and, owing to recent researches on metallographic 
lines, it may be regarded as certain that the ab- 
normal percentages of nickel present in certain 
cases are due to admixed pentlandite; whether, in 
addition, a smaller nickel and cobalt content enters 
into the composition of pyrrhotite still remains 
an open question. 

As regards the morphology of the deposits, the 
authors point out that transitions occur from 
normal gabbro or norite containing less than 1 per 
cent. of sulphides to rocks containing 10 or even 


| 30 per cent. Such varieties are termed pyrrhotite- 


norite, and from these to masses of practically 

clean sulphides transitions may also be found. 

From these and many other facts, the authors 

conclude that the nickel-pyrrhotite deposits are 

the result of segregation from a basic magma. 

Having thus dealt with generalities, they proceed 
Z 
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to describe individual occurrences, beginning with 
the most important of all, that of Sudbury, in 
the northern portion of Ontario. Their descrip- 
tion of the Sudbury mining field is illustrated by 
a geological map of the area and by a plan and 
section of one of the important mines. A brief 
history of mining in the district is given, and the 
account concludes with a table showing the total 
production of the field and the average content 
of nickel and copper in the ore smelted at Sud- 
bury. Then follow briefer descriptions of similar 
deposits in Norway, Sweden, and other countries. 

A special feature of the work is the abundance 
and excellence of the illustrations. Each section 
is preceded by a bibliography, and the value of 
the book as a work of reference is thus greatly 
increased. Mr. Truscott has done his work so 
well that in reading the book one is apt to forget 
that it is a translation. 


THE SIDEREAL PROBLEM. 
Stellar Movements and the Structure of the Uni- 
verse. (Macmillan’s Science Monographs.) By 


Macmillan and Co., Ltd., 1914.) Price 6s. net. 


HE history of astronomy is in some ways 
exceptional among the sciences. It is the 


most laborious of all, and from this fact arises a | 
| clear preliminary statement of what had alread) 


certain apparent discontinuity. For years the 


work goes on, and outwardly there is no very | 


conspicuous result beyond the piling up of records | 
would have been very valuable. 


| made it possible to do a little more justice to the 


the true value of which must often be far from 
obvious at the time. Naturally, this part of the 
burden falls largely on the professional astro- 
nomer, though we do not forget men like Groom- 
bridge, inspired by a faith not always easy to 
analyse. Sometimes a line of work of evident 
value, like the attempt to measure the radial 
velocities of the stars, is prosecuted for years 
without any positive result before a new way of 
advance is opened by realising the correct prin- 
ciples of an appropriate instrumental design. Then 
the stream flows with astonishing rapidity, as the 
reader of Dr. Campbell’s recent work on “ Stellar 
Motions ” may see. Even in the absence of a deci- 
sive factor of this kind there come times when 
different lines of inquiry are seen to converge, and 
with their confluence new points of view and fresh 
possibilities which affect the course of the science 
are suddenly opened out. 

Such a time seems to have arrived about the 
beginning of the twentieth century. A large 
number of proper motions were known with in- 
creasing accuracy, the distances of a few stars had 
been fairly determined. Photometric studies were 
well advanced, and some progress had been made 
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in the problem, apparently so simple but in reality 
so difficult, of counting the stars. Some of the 
cruder notions to be observed in Struve’s “ Etucdes 
d’Astronomie Stellaire” had been generally dis- 
carded. But the prospect of a synthetic treatment 
of the sidereal problem seemed remote indeed. 
Prof. Eddington’s review of the progress made in 
the last few years, to which he has himself made 
notable contributions, is exceedingly welcome. 
Here the results are stated in the clearest possi|le 
way, and the problems which have been solved or 
which lie before us in the future are defined in 
precise terms. It is a valuable work which wil! 
enable those who have not followed the progress 
made step by step to realise what has been accom- 
plished, and from which those who have som 
familiarity with the matters discussed will derive 
much advantage by seeing the subject treated as a 
whole. 

The scope of the book is in one respect rather 
severely limited. It is in no sense an historical 
account of the subject. The references to any 
investigations made in the course of the last cen- 


| tury are merely incidental and exceedingly brief. 
Prof. A. S. Eddington. Pp. xii+266. (London: | 
| the preface. 
| which the present situation has been brought 
| about would have been beside the purpose of the 


For this the author himself expresses regret in 
To have traced the historic order by 


work, and might have expanded it unduly. But a 
been accomplished by the year 1900 in elucidating 
the structure and tendencies of the stellar universe 
It would have 


work of astronomers like Kapteyn, Seeliger and 
Kobold, and it would have furnished some 
standard of comparison by which to appreciate the 
present position. 

Of the twelve chapters into which the book is 


| divided the first two describe succinctly the data of 


observation which constitute the resources {or 
attacking the problem and a general outline of the 
universe as the author conceives it. A singularly 
interesting chapter on the nearest stars follows, in 
which a most skilful use is made of the small 
sample of information open to discussion. The 
known examples of that simplest type of stellar 
motion in which the stars are recognised as p0s- 
sessing a common, uniform movement are next 
described. This conception originated — with 
Madler and Proctor, and, reinforced by a know- 
ledge of radial velocities, bids fair to give detailed 
information, as opposed to merely statistical re- 
sults, of the most illuminating kind. There is 0 
reason to think that what has been done in this 
direction is more than a beginning. 

After a chapter on the solar motion a full 
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account of the two-stream theory, based mainly on 
Prof. Eddington’s own researches, is given. The 


mathematical foundation of this theory and of | 


Schwarzschild’s ellipsoidal hypothesis is placed 
in a separate chapter, an excellent arrangement 
from the point of view of the general reader. The 
unmathematical reader must also pass over much 
of the statistical investigations 
though to the mathematician the application of 
the theory of integral equations to statistics will 
be particularly interesting. Except in these two 
sections the general reader should have no great 
difficulty in following the main line of the argu- 
ment. Other chapters deal with those remarkable 


phenomena which are associated with the spectral | 


classification of the stars, and which constitute the 
most significant discoveries in recent astronomy ; 
the difficult problem of counting the stars in the 
sky according to magnitude, based largely on 
recent work at Greenwich, but paying perhaps an 
exaggerated respect to a well-known memoir of 
Kapteyn; and finally, the attempts which have 
been made to explain the stellar system in dynami- 
cal terms, attempts which seem rather premature 
in view of our still imperfect knowledge of the 
kinematical relations. 

In conformity with the editorial scheme of the 
series to which it belongs, the book conveys 
throughout a strongly personal view, from which 
at some points the reader may be tempted to differ. 
But it is on the whole an eminently sane view, and 
this means much when in the nature of the case 
provisional judgments alone are possible. 
are in a state of flux, and gratitude is due to Prof. 
Eddington for fixing the phase of the moment in 
a permanent, accessible form. oe. & ¥. 





THE ENAMELLING INDUSTRY. 

The Raw Materials for the Enamel Industry and 
their Chemical Technology. By Dr. J. Grun- 
wald. Translated by Dr. H. H. Hodgson. 
Pp. viili+225. (London: C. Griffin and Co., 
Ltd., 1914.) Price 8s. 6d. net. 

HE preparation of enamels for the purposes 
of ornament dates from a very remote 
period; we find them in use in ancient Egypt and 

Babylon, although in the earliest known speci- 

mens they were used as inlays in the metal objects 

they adorned, and not melted on them until some- 
what later times It is not, however, until the 
beginning of the nineteenth century that the coat- 
ing with enamels of iron hollow wares, saucepans, 

and the like for domestic use was practised, a 

Process that many years afterwards was applied 

to the enamelling of iron in sheets and plates. 

The materials dealt with by the author are those 
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in chapter x.,: | 


Ideas | 


|eralogy and applied 
| scattered that, for purposes of reference, it is 
| practically inaccessible to the busy worker. 
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| employed in the manufacture of enamels for these 
| purposes on a commercial scale. 

| 

| 

| 


The economic importance of the industry on 
the Continent is evident, if we consider that it 
gives employment in Germany to 25,000, and in 
Austria-Hungary to 19,000, persons; and a large 
| part of the output finds a market in England. 
The appearance of a translation of Dr. Grun- 
| wald’s book is opportune at the present time, 
| when methods are being discussed for the satis- 

factory organisation of our industries and the 
| equipment of works, with the object of producing 
articles which hitherto have largely or entirely 
been made in other countries. 

Its perusal brings forcibly to our notice the part 
| which science has played, and is playing, in the 
| management and control of the processes of the 
| enamelling industry, and that complete success 
| can only be attained by the co-operation of science 
| and practical skill. Much scientific investigation, 
| however, is still needed before certain hindrances 
to the success of many of the operations of the 
enameller can be successfully grappled with. 

The object of the book is to supply those en- 
gaged in enamelling works with an account of the 
| composition, properties, and limitations of use of 
the various materials employed and of their prac- 
tical application on a large scale. An exact 
knowledge of these, it is scarcely necessary to 
point out, is absolutely essential in order to over- 


| 
| 
| 
| 
| 


| come the difficulties which often arise in works’ 
| procedure. 


Much of the information contained in the book, 
it may be said, can be found in works on min- 
chemistry, but it is so 


The chief materials dealt with are the felspars, 


| quartz, fluorspar, borax, cryolite, the alkalies, and 


the various agents for colouring and for giving 
opacity. The composition and properties of each 


| are given at some length, and the nature of the 
| impurities liable to be present and their effects 


on the character of the enamels are clearly set 
forth. 

A point of practical importance is emphasised 
as regards the felspars that, as a rule, it is in- 
advisable to replace felspar silica by quartz or 
clay, even although the equivalent proportions are 
observed. In this connection it is well known that 
in enamels, as in many other substances, identity 
in chemical composition is often accompanied by 
considerable divergence in physical properties. 

The author has evidently had considerable prac- 
tical experience in enamelling, and the remarks 
appended to the description of each of the 
materials on their réle and application in works’ 
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procedure, and the chapter on the composition of 
enamels, are specially valuable. 

The accounts given, however, of the prepara- 
tion of the materials are in a few cases of doubtful 
value, and in the case of the metallurgy of tin 
even inexact. It is, too, not obvious what useful 
purpose can be served by the introduction of the 
graphic formule of the felspars. 

These are, however, minor defects. The book 
is a good one, and the appearance of a translation 
into English has rendered the industry in this 
country a valuable service. It should be in the 
hands of everyone connected with enamelling 
works. W. G. 


NEW BOOKS ON CHEMISTRY. 

(1) Van Nostrand’s Chemical Annual, 1913. 
Edited by Prof. J. C. Olsen. Pp. xiv+ 669. 
(London : Constable and Co., Ltd., 1914.) Price 
12s. 6d. net. 

(2) A Text-book of Chemistry. By W. A. Noyes. 
Pp. xv +602. (London: G. Bell and Sons, Ltd., 
n.d.) Price 8s. 6d. net. 

(3) The Electrical Conductivity and Ionisation 
Constants of Organic Compounds. By Dr. H. 
Scudder. Pp. 568. (London: Constable and 
Co., Ltd., 1914.) Price 12s. 6d. net. 

(1) “ AN NOSTRAND’S Chemical Annual 

V for 1913” is arranged on much the 

same lines as the well-known German “ Chemiker 
Kalendar” of Biedermann. It contains a great 
number of tables of constants and a vast amount 
of other information useful to chemists. It is, in 
short, the kind of reference book which no prac- 
tical chemist can afford to be without; for the 
amount of time it must save will soon repay him 
for its rather high price. 

Seeing that the bulk of each annual issue is a 
mere copy of a former one, it seems as if some- 
thing could be devised whereby the small amount 
of new matter and corrections might be published 
separately without the expense of repurchasing the 
whole volume. The present issue is embellished 
with an excellent portrait and a short obituary 
notice of Prof. Henri Moissan. 

(2) A text-book written for beginners is always 
difficult to appraise at its true value unless one has 
some notion of the character and extent of the oral 
and practical teaching which necessarily accom- 
pany it. As it stands there is little to find fault 
with in this volume, either in regard to the ar- 
rangement of subjects, the descriptive portion, or 
the facts, yet unless there is a great deal of ampli- 


fication we have grave doubts if it could be re- 


commended unreservedly as a satisfactory first 
text-book. The matter is condensed into short 
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paragraphs dealing with a great variety of topics. 


| We find, for example, in the first hundred pages 


or thereabouts, in addition to much experimental 


| information, accounts of the ionic theory, equili- 


brium, reversible reactions, catalysis, valence, 1! 
phase rule, the atomic theory, the van ’t Hoff-Le 
Chatelier law, molecular volumes, etc. Even tly 
‘quantum theory ” is introduced later in a para- 
graph of fifteen lines, and we have no hesitation 
in saying that, in so far as it attempts to conve) 
any information, it is so much wasted space. 
The book is, in short, a multum in parvo, no 


| doubt excellent as a summary of many and divers 
| facts and theories. 


We would ask again, as we have frequently 


| done in‘ reviewing other elementary text-books, 
| whether any object is served by introducing at th: 


beginning definitions and generalisations of the 
nature of which the student has as yet only vague 
ideas? Is anything substantial to be gained by 
stating (p. 5) that matter is anything which has 
mass, or that matter is anything which requires 
energy to set it in motion, when, on the next page, 
energy is defined as anything which may set 
matter in motion? 

A great difference is often observed in the atti- 
tude of students towards physics and chemistry, 
and the reason probably is that in the one he is 
taught to reason logically, because he is made to 
think logically; in the other he is confronted with 
phenomena about the nature of which he is rarely 
encouraged to express his opinion, because he is 
provided, often unconsciously, with the explana- 
tion. The paragraph on elements and compounds 


| (p. 9) affords an illustration. “If the red oxide of 


mercury is heated in a small tube, metallic mer- 
cury will distil, whilst a glowing splinter held at 
the mouth of the tube will burst into flame. The 
heat causes the decomposition of the oxide of 
mercury into mercury and a gas which is « 
oxygen.” 

It is a gratuitous assertion that the phenomeno! 
is one of decomposition; why not say with the old 
phlogistonists that the red powder has combined 


| with something in the air to form the metal and 
| left the oxygen? Until the loss of weight is recog- 
| nised this explanation is equally logical; but thea, 


of course, if we begin by calling the substanc 
oxide of mercury we merely end by proving whal 
we have tacitly assumed at the outset. 

(3) Dr. Scudder’s book is a complete 

| graphy of the ionisation constants of 
| organic compounds which have appeare: 
| 1889 to 1910-inclusive, with corrections d 
1913. That the work involved in compiling thes 
| tables must have been enormous may be estimate 
| from the author’s statement that 78 journ ils and 


wn tf 





cou 
enc 
tair 


ies, 
ives 
ntal 
uili- 

the 
f-Le 

the 
jata- 
ition 
nvey 
, no 
ivers 


ently 
0ks, 
t the 
' the 
ague 
d by 
1 has 
uires 
rage, 


set 


atti- 
istry, 
he is 
de to 
/ with 
rarely 
he is 
ylana- 
ounds 
ide of 
- mer- 
eld at 

The 
ide of 
called 


nenon 
he old 
nbined 
al and 
recog- 
t then, 
stance 
x what 


biblio- 
1] the 
| from 
wn [0 
x these 
imated 
ls and 


JANUARY 28, 1915] 


NATURE 





3000 separate memoirs have been examined page 
by page. The substances are arranged in alpha- 
betical order, and are also indexed according to 
formule. The references are indicated by num- 
bers which correspond to the index of authors 
given at the end of the volume. 


(he book is well printed on good paper, and is | 


solidly bound in cloth. It is the only complete 
work on the subject, and will be a valuable addi- 
tion to English standard books of reference. 

j. B. C. 





OUR BOOKSHELF. 


Boilers, Economisers, and Superheaters: Their 


Heating Power and Efficiency. By Prof. R. H. 

Smith. Pp. vili+128. (London: Crosby. Lock- 

wood and Son, 1915.) Price 7s. 6d. net. 
Tue author’s purpose in this book is to provide 
matcrial whereby the designer of steam boilers 
may take account of the transmission of heat by 
radiation from the incandescent fuel and the in- 
candescent parts of the flame in as full and 
scientific a manner as the data at present available 
makes possible. It is assumed that combustion 
is completed within, or close to the surface, of the 
mass of coal, and that the heat so produced is 
divided between heating the solid coal and heating 
the generated gases. This assumption enables 
the furnace gas temperature to be calculated for 
various ratios of air actually admitted to the 
furnace to the air required by chemical theory, 
and for various heating values of the fuel. The 
result indicates that the temperature depends 
almost solely upon the air ratio, and to a minute 
degree only upon the heating value of the coal. 


The heat given up by the gases passing along | 


the flues is then dealt with and similar calculations 
are given for economisers; applications to super- 
heaters form the subject of a separate chapter. 
The laws of heat transmission in boilers are too 
complex for ready use in engineering drawing 
offices, and the author has reduced these laws to 
the form of diagrams. It is unfortunate that 
these diagrams, while showing the way in which 
the quantities involved vary, are reproduced to 
a scale too small to be read accurately; the reader 
interested in boiler design is invited to purchase 
copies of the original large-scale diagrams. There 
is a great deal of interesting and useful matter 
in the book, but it is not presented in a very 
readable form, and the practical designer is likely 
to consult the diagrams much more frequently 
than he will refer to the text. | 


Through the Grand Canyon from Wyoming to 
Mexico. By E. L. Kolb. Pp. xix +344. (New 
York : The Macmillan Co; London: Macmillan 
and Co., Ltd., 1914.) Price 8s. 6d. net. 

Tuis is a graphic but unassuming account of one 

of the very few successful descents through the 

country of the Grand Canyon by boat from end to 
end. lor European readers it should have con- 
tained a map, to ensure the appreciation of the 
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vast distances involved and the remoteness from 


| civilisation of the plateau-heights on either hand. 


Anyone who has travelled along gorges, such as 


| the Bosnian canyon of the Vrbas, will realise the 


effect of a sudden contact with the outer world, 


| where some trail descends by a gentler part of 


the valley-side, finds a passage across the river, 
and climbs again to the upper air. Such episodes, 
leading to the visiting of ranches where pioneers 


| and outlaws still lead unhampered lives, broke the 
| long series of hazards which the fearless author 


and his brother set before themselves. No two of 
the cataracts are alike, and the tale is so well told 


| that the reader feels himself limited by rock-walls 


4000 ft. in height; he sees the huge fallen blocks 
that seem to bar the passage, the spray rising 
from some swift descent ahead, the fierceness of 
which cannot yet be adequately gauged; he feels 
the whirl of the water round him in the rapids, 
where the boat twists like a porpoise in green 
waves; and at the end, among the sand-bars and 
marshes close to Needles, after a hundred-and-one 
days of travel, he takes leave of his guides with 
a genuine and affectionate regret. 

The brothers Kolb are professional photo- 
graphers, as the fine illustrations in this book 
so amply testify. The famous journey of 
J. W. Powell in 1869 is, of course, fully acknow- 
ledged, and references are given to Stanton, Gallo- 
way, Stone, and to the nameless trappers or 
prospectors who are known to us only by shattered 
boats or bleaching skeletons in the gorge. The 
geological study of the district has aptly influenced 
Mr. Kolb’s descriptions, and seldom has a great 
adventure, carried out with skilled endurance, 
been told so simply and with so fine an absence 
of self-regard. GRENVILLE A. J. Cote. 


Pumping by Compressed Air. By E. M. Ivens. 
Pp. vi+244. (New York: J. Wiley and Sons, 
Inc. ; London: Chapman and Hall, Ltd., 1914.) 
Price 12s. 6d. net. 


In compiling this book the author has had the 
advantage of being able to draw on considerable 
practical experience derived from installing and 
testing air lifts operating under a wide range of 
conditions. Very good and clear descriptions are 
given of various types of displacement pumps, 
return air systems, air lifts, and pumping systems 
generally. Of particular interest are the sections 
dealing with the air lift. In this system a long 
vertical pipe is led down the well, and has an 
open mouth near the bottom and under the water- 
level, so that normally the water stands at a con- 
siderable height inside the pipe. Compressed air 
is led down the well by a separate pipe, and is 
discharged through suitably shaped orifices into 
the first-mentioned pipe at a point well below 
normal water-level. The ascending bubbles. of air 
cause an upward flow of water, which is finally 
discharged into a tank at or above ground-level. 
The theories of Harris and of Lorenz regarding 
the action in air lifts will be found in the book, 
together with much matter of practical interest. 
The practical treatment is good, and forms a 
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useful addition to a subject the literature of which 
is not extensive. 

In dealing with the more theoretical matters 
concerning the laws of expansion and compression 
of gases the author is not so fortunate, and there 
are a number of loose and careless statements. 
Thus on p. 160 we find Boyle’s law stated as 
follows: At constant temperature the volume of 
gas is proportional to the absolute pressure. The 
author is not unaware of the fact that the volume 
is inversely proportional to the absolute pressure, 
but this and other similar careless statements of 
facts mar an otherwise good and useful volume, 
and call for a thorough revision for the second 
edition. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Electrical Notation. 


Str JosepH Larmor’s letter in Nature of January 
21 (p. 561) reminds me that I have long wished to 
protest against the misuse of alphabetical symbols to 
designate the names of units. The word ohm, for 
instance, ought not to be abbreviated to w; and the 
apparently authoritative suggestion now made that 
other names shall be written in the same sort of 
unreadable and worrying shorthand is essentially, 
though not superficially, illiterate as well as utterly 
unmathematical. 

The naming of units has been conspicuously useful ; 
the consumption of much-needed and already over- 
worked symbols as substitutes for names is a 
wasteful practice which should be resisted among 
physicists, and be only tolerated in microscopy for 
purely biological use. 

OLIVER LopceE. 

University of Birmingham, January 23. 


Mendelism in the Seventeenth Century. 


Tue Mendelian revival of breeding has brought to 
light many interesting facts concerning the inheritance 
of coat-colour in rabbits. From the work of Hurst, Cas- 
tle, Punnett, and others, it isnow known that when the 
wild ‘‘ grey" or ‘‘agouti’’ rabbit is mated with white, 
black, or “‘ blue "’ specimens, the offspring produced all 
display the colour of their wild parent. Although this 
is doubtless well known at the present day, it is, I 
believe, not generally known that these facts had 
been ascertained by rabbit-fanciers in Holland in the 
seventeenth century, and were put on record by the 
illustrious Leeuwenhoek in 1683. 

In a letter from Leeuwenhoek to the Royal Society, 
addressed to Sir Christopher Wren, and dated July 26, 
1683, the following remarkable passage occurs :— 

‘*Multi nostratium civium alunt cuniculos, cum ad 
voluptatem, tum ob lucrum: suntque hi cuniculi 
plerumque magni atque albi, auribus praelongis 
donati, quod pulchritudinis loco ducunt. Ut vero hi 
cuniculi in lucem edant pullos grisei sive cinerei 
coloris, qualis est sylvestrium, utque pro his possint 
verno tempore vendi, foemellae albae marem griseum 
ac sylvestrem ex tumulis arenarum petitum, ubi 
omnes grisei coloris sunt, sociant: atque tales 
masculos intense griseos committunt non tantum cum 
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| aut alio quam 


| ing with spermatozoa. 





albis, sed & versicoloribus, nigris, caeruleis foemel|is 
Ex quibus tamen quicquid procreatur, colorem pairis 
refert; ut nunquam etiam observatus sit ullus ex (ali 
jugatione productus cuniculus, qui fuerit capillo a 
griseo. Praeterea tales nung 
attingunt magnitudinem matris, neque aures acquirunt 
praelongas, neque pro matris natura plane cicurantur 
ac mansuefiunt, sed retinent semper aliquid ferocioris 
ferinaeque naturae ac indolis.” 

The letter will be found in the so-called ‘0; 
Omnia’’ of Leeuwenhoek (Lugd. Batav., 4 vols., 
1722). Owing to the confusing arrangement and 
pagination in this work—which consists of a nun 


| of separate sections, published at different dates, each 
| with its own pagination—it is not easy to give an 


exact reference to a particular passage. In the cop) 
of the ‘‘Opera Omnia” which I have consulted, the 


| letter occurs on p. 49 (first pagination) of vol 


(‘Anatomia et Contemplationes’’), under the title, 
“De generatione Ranarum,” etc. The passag; 


| question begins at the foot of the following p. 53. 


I may add that the letter is not to be found in 


| Samuel Hoole’s English edition of Leeuwenhoek’s 


| ‘*Select Works’’ (London, 2 vols., 1798, 1807). This 


translator expurgated all Leeuwenhoek’s letters deal 
He calls them ‘ Disquisitions 
of a peculiar kind, which to many Readers might b 
offensive.”’ 

Feeling some doubt as to the colour or marking 


| which “‘ versicolor” is intended to denote, I compared 


the Latin letter with an English version which was 


| published under the title, ‘‘An Abstract of a Lette 
| from 


Mr. Anthony Leeuwenhoeck of Delft al 
Generation by an Animalcule of the Male Seed, etc.,” 


| in the Philosophical Transactions of the Royal Society, 
| vol. xiii. (xii.), p. 347, 1683. 


Both Latin and Engiis! 
versions are translations from the Dutch: for Leeu- 


| wenhoek could write no language but his own. In 


the English version, which is somewhat differently 
worded from the Latin, the words ‘ versicoloribus 


| nigris, caeruleis’’ are rendered ‘Blew, Black, and 
| Pyed.” 

piebald marking; though it probably does not mean— 
| . ” 
| as one might perhaps conclude—the modern ‘ Dutch 


” 


‘* Versicolor”’ evidently denotes some kind o! 


pattern. This, Prof. Punnett tells me, is of com- 
paratively recent introduction, and has superseded an 
earlier or ‘‘ original Dutch’? marking which “has less 
white and has practically dropped out of the fancy.” 
It is clear from Leeuwenhoek’s words that the 
Dutch rabbit-fanciers had, as early as 1683, discovered 
that the offspring produced by mating wild “ grev” 
buck rabbits with tame long-eared white, black, blue, 
or piebald does, are always exclusively grey in colour; 
and that they are sufficiently like the wild rabbit in 
other respects also for them to be marketable as such. 
Leeuwenhoek’s statement that the hybrids produced 
by crossing piebald with wild rabbits are invariably 
“grey” in colour—without any white—seems open to 
question. Recent experiments have not yet solved 
the problems of the inheritance of pied patterns in 
rabbits. Prof. Punnett, who has been studying the 
matter for some years, tells me that when wild ra! 
are crossed with modern Dutch, ‘tthe F, animals 
be, though rarely, completely self-coloured. Ger 
they have a little white. The amount of this \ 
but never approaches the amount found in the Dui 
The statement that the progeny of long-eared 
doe-rabbits and wild males never possess suc! 
ears as their mothers, appears to have been cor 
by Castle. ‘‘He crossed the long-eared lop 
with ordinary short-eared individuals. F, had « 
intermediate length’’ (Bateson, ‘‘ Mendel’s Princ 
of Heredity,” 1909, p. 251). I do not know 


confirmation or contrz.diction of Leeuwenhoek’: 
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assertion that the offspring of wild males and tame 
females tend to manifest the wild temper of their 
fathers. 

It seems remarkable that nobody—so far as I am 
aware—has hitherto directed attention to the passage 
which I have quoted above. It occurs incidentally in 
a letter which deseribed such novelties as the sperma- 
tozoa and red blood-corpuscles of the frog, and the 
ciliate Protozoa parasitic in the frog’s intestine. But 
it is perhaps even more remarkable that neither 
Leeuwenhoek at the time, nor anybody else for some 
two hundred years subsequently, perceived the import- 
ance of such observations as the rabbit-fanciers of 
Holland had made. Leeuwenhoek was, of course, an 
“animalculist "*: and he cites the case of the rabbits 
to confute ‘‘non nemo Doctorum”—evidently an 
“ovist "—and to “bring a sufficient proof of the fruits 
coming from the Male seed, and the females only 
contributing to the nourishment and growth of it.” 

Leeuwenhoek’s remarks evidently do not constitute 
the earliest known reference to rabbit breeding. For 
Darwin (‘Animals and Plants,” chapter iv.) gives 
earlier references to Gervaise Markham (1631), and 
Aldrovandi (1637), which show that several kinds of 
rabbit were already kept and bred at the beginning 
of the seventeenth century. Nevertheless, the passage 
which I have quoted above is, perhaps, the earliest 
exact account—based upon experiment—of the in- 
heritance of any character in any animal or plant; 
and as such I think it is worthy of record. 

I am indebted to my friend, Prof. R. C. Punnett, 
F.R.S., for information on certain matters mentioned 
in this letter; and I would refer the reader interested 
in the subject to his important paper, ‘‘ Inheritance 
of Coat-Colour in Rabbits,” published in the Journal 
of Genetics, vol. ii., No. 3, 1913, for further facts. 

CLIFFORD DOoBELL. 

Imperial College of Science, South Kensington, 

London, S.W., January 15. 


Books for Belgian Students. 

We are gradually building up a little Belgian Uni- 
versity here for students who, for one reason or 
another, cannot go to the front, and for professors 
who are past the age of serving. Altogether we have 
between one hundred and two hundred students, and 
some fifteen to twenty professors. 

Last term we were able to establish effective teach- 
ing in four faculties, and this term we have increased 
the number to six. In the faculty of medicine we are 
in need of copies of some standard text-book on 
human anatomy—preferably Gray’s. 

This University has already found several thousand 
pounds to support our guests, and will have to find 
several thousands more to keep things going until 
next June. Consequently we have to husband our 
resources very carefully, and cannot afford to pur- 
—_ such expensive text-books as Gray’s ‘*‘ Human 
Anatomy.” 

It may be that your readers have copies of this work 
lying unused on their shelves. If this is so, I should 
be grateful if they would send them to me for the use 
of these students. At present ten or a dozen copies 
would suffice. A. E. SHIPLEY. 

Christ’s College Lodge, Cambridge, January 25. 


An Unexplained Laboratory Explosion. 
I shat be glad if any of your readers can give me 
an explanation of the following occurrence. 
Owing to the fact that we are somewhat out of 
the way here, and, in consequence, fresh bleaching 
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powder is difficult to obtain, I have found it necessary, 
when demonstrating the formation of chloroform, to 
find some :method other than the usual treatment of 
alcohol with bleaching powder. 

With this object, a few days ago I prepared a 
mixture of 60 grams of slaked lime with 400 c.c. of 
cold water and 40 c.c. of alcohol. The mixture was 
placed in a 2000 c.c. flask, through the cork of which 
a long tube conducted chlorine to the bottom of the 
liquid. Through the cork also went another short 


tube connected to a condenser. 


Chlorine had been ‘passing into the liquid fairly 


| quickly for about twenty minutes, and the contents 
| of the flask had warmed up to perhaps 50° C., when 
| a slight smell of chlorine became evident at the end 


of the condenser, together with a small amount of 
white fumes; but inside the big flask, except for the 
slight rise of temperature, there was no evidence of 
chemical action. Suddenly, with no warning what- 


| ever, the whole apparatus blew up; I might almost 
say detonated, as there was not a piece bigger than 


a sixpence left, either of the flask, the condenser, or 
the small flask put to catch the distillate when it 
should arrive. 

Owing perhaps to the violence of the explosion, I 
got off with a few scratches on my face. My clothes 
were cut by pieces of glass, however, and the frag- 
ments were scattered for at least six yards all round. 
There was no odour, either of chloroform or anything 
else, apparent; only that of the chlorine from the 
generating flask, which, curiously enough, had escaped 
injury. The whole delivery tube was intact, and also 
the exit tube from the big flask, the neck of which, 
with the cork, was left sticking in the clamp, so that 
I was able to be sure that the trouble was not due toa 
blocking up of the exit. W. F. A. ERMEN. 

O. Granbery, Juiz de Féra, Minas, 

December 11, 1914. 


Demonstration of Strain-hardening of Steel. 

THE accompanying photograph (Fig. 1) represents 
the side of a steel bar. The bar was first marked 
by a punch in the way shown, and the punch marks 
were afterwards completely filed out. The side was 
then polished and the bar pulled in a testing machine 
beyond the elastic limit of the material. The polished 
surface was gradually destroyed everywhere except 
just under the punch marks, where the overstrained 


Fic. 1. 


material retained its polish and the marks again 
became evident. In the strained bar the marks remain 
distinctly raised above the rest of the surface. A 
similar experiment was made with a shorter bar that 
was afterwards subjected to compression along its 
length. Again the punch marks became clearly 
visible, but this time they remained as polished depres- 
sions instead of raised surfaces. 
R. W. CHAPMAN. 
The University of Adelaide, South Australia, 
November 30, 1914. 





590 
BY-PATHS IN NATURAL HISTORY. 
(1) ther aim of Mr. Dugmore’s copiously-illus- 
trated book is not only to portray the 
beaver as a living piece of Nature’s marvellous 
work, but also to explain how the harmless little 
creature can justify its existence before man, and 
how it has established its claims to consideration 
at the hands of civilised humanity and to that 
legal protection from the State which has been so 
grudgingly accorded to it. “It may at once be 
said that in every particular, except that for 
which the bookbinder is responsible, the volume is 
a success. 
The author begins by describing in the fullest 
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essentials of hydrostatics, the management 
floating bodies, the utilisation of currents a1 
backflows, etc. Is it all instinct, or is some of 
fore-knowledge, and conscious anticipation 
results? “Where is the way where lig 
dwelleth?” It is unprofitable to discuss insolul 
problems, but while it is reasonable to believe th 
the animal, however subject to innate impuls« 
must also make inferences in the same way 
man does, it is extravagant to suppose that 
has a perfect understanding of its doings—that 
formulates its experiences and reflects upon thi 
practical application. 

Another chapter deals with the life-history of 1 
animal—its birth and growth, its family and so 


[A. R. Dug 


Part of a poplar grove which was completely cut down by a small colony of beaver. It will be seen that the trunks are entirely stripped of ' 


branches, which were carried away to the storage pile. 


detail the working habits of the beaver; its doings 
as a woodcutter, an architect, and a roadmaker, 
and most of all as a skilled constructor of dams, 
canals, and other works for the control of water- 
ways. Here the author has a good deal to say 
about the unknowable psychological influences that 
lie behind all these wonderful operations—the 
selection and preparation of trees for felling, the 
clearing of the road beforehand, and the nice 
carpenter’s calculations afterwards, the hydro- 
graphic survey work, the neat appreciation of the 

1 (1) ‘‘ The Romance of the Beaver. Being the History of the Beaver in 
the Western Hemisphere.” By A. R. Dugmore. Pp. xiv+225. (London: 
Wm. Heinemann, n.d.) Price 6s. net. 

(2) “Bird BKiozraphies and Other Bird Sketches.” By O. G. Pike. 
Pp. xi+180. (London: Jarrold and Sons, n.d.) Price 6s. net. 


(3) ‘‘Concerning Animals and Other Matters.” By E. H. Aitken 
“Eha”’). Pp. x+196. (London: John Murray, 1914.) Price 6s. net. 
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From ** The Romance of the Beaver.” (Heinemann.) 


relations, and the ordinary vicissitudes of its « 
ence. 

A third section treats of the beaver as an < 
in modifying the face of the earth, in parti 
by converting insignificant streams into chai 
ponds and lakes. Such reservoirs, so long a 
beavers are there to attend to the dams, bri 
their train many benefits and conveniences, d 
and indirect; and after the animals have d 
peared may become rich alluvial flats, the bé 
tillage for man. On these and other good gr‘ 
the author ardently advocates the protecti: 
the beaver by statute, notwithstanding th: 
that it does a certain amount of damage to t 
—mainly, however, of inferior kinds. His g« 
remarks upon the protection of wild anima 
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particularly opportune at a time when, in the 
nime of the beneficent goddess Hygeia, people 
who ignore the marvellous interdependence of all! 
the specific parts of the organic world, are pro- 
posing to exterminate blindly large elements of 
the mammalian fauna of great tracts of country in 
Africa. : 

2) To entitle these promiscuous sketches “bird 
biographies” seems at first sight rather to take 
bird-bolts for cannon-bullets, until one 
considers the illustrations, and at- 
tempts to realise the time and labour, 
and the prodigious patience, to say 
nothing of the numerous kinds of 
technical aptitude, that they represent. 
These illustrations are the feature of 
the book, and they do equal credit to 
the skill and the taste of the author 
and his assistant; all the familiar 
British birds are here, from the ousel 
cock so black of hue to the wren with 
little quill, as well as many that are 
not so familiar, as the buzzard, the 
raven, the grey goose, the grebe, and 
the dipper. The admirable series that 
portrays the seven ages (more or less) 
of the buzzard are quite perfect. 

In their literary and other aspects 
the sketches are simple, careful, and 
unlaboured, and are replete in 
observation and information at first 
hand. 

(3) Of this little volume about half 
is concerned with animals, and the 
rest with “other matters” relating to 
India—stories woven round familiar 
Indian types, sketches of social and 
ethnological and philological interest, 
brief flights to the borderland of 
politics and economics, etc. 

A charming little essay on the coco- 
nut-tree may be selected as illustrating 
to perfection not only the author’s 
happy knack of finding tongues in 
trees and good in everything, but also 
the quickness and diversity of his 
fancy and his easy grace of expression. 
Here, starting from a familiar com- 
modity of the sweet-shop, he suggests 
an Oriental sea-shore with its back- 
ground of palms swaying in the salt- 
laden breeze, and, like the old traveller 
Ludovico di Varthema, tells in a few 
significant words how Cocos nucifera 
is still the tree of life to the village 
communities that dwell beneath its 
kindly shade, bringing from the won- 
derful earth unfailing gifts of food, oil, wine, fuel, 
timber, and fibre for spinning, besides building- 
material and domestic utensils almost ready-made. 
In an age of mechanical crafts, so confident of its 
“progress” as to forget that a polity not surely 
rooted in agriculture is at its best an interesting 
pathological specimen and at its worst an unholy 
chaos, it is a joy indeed to find a popular writer 
Who can reveal so clearly the paraphernalia of a 
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Kingfisher outside her nesting hole. 


modest civilisation issuing so readily from one 
benign tree. After the same fashion the author 
hangs upon the betel-nut-palm and other common 
natural objects piquant discourses, full of sage 
hints and quaint diversions, on social and cere- 
monial attitudes characteristic of the East. On 
the other hand the essay on Indian poverty goes, 
but with the same humane touch, into the etio- 
logy of certain prevalent diseases of the body 


From ‘‘ Bird Biographies and other Bird Sketches.” 


politic, and criticises with severity but without 
rancour the arrogance of the complacent zealots 
who aspire to cure them. 

The essays on animals are full of humorous sug- 


gestions. The best are those which recount the 
author’s own observations and reflections upon 
living creatures, although those in which by an 
ingenious blend of adroit jest and_ teleological 
version of fact the author—ably supported by the 
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artist—brings out chiefly the comical aspects of 
animal life may, perhaps, be more appreciated by 
the general reader. 

A chapter on cures for snake-bite is intended to 
illustrate the play of vernacular superstition rather 
than to explain the rational basis of European 
methods of treatment, but since the history of 
acquired immunity to snake-poison and of the 
attendant discovery of antivenine is outlined, it is 
a pity, perhaps, that the names of Sewall and 
Calmette were not mentioned among the great 
original dramatis personae. 





THE NEW ISSUE OF THE BRITISH 
PHARMACOPEGIA. 
ee publication of a new issue of the British 
Pharmacopeeia is an event of considerable 
importance to the medical as well as to the phar- 
maceutical world. It reflects, so far as is com- 
patible with official recognition, the changes that 
have taken place in the opinion of physicians as 
to what drugs and preparations are of sufficient 
importance to be included in it, and the opinion 
of pharmacists as to how such drugs are to be 
defined and such preparations of them to be made. 
Though the Medical Act of 1858 requires that 
the General Medical Council shall cause the 
British Pharmacopeeia to be published, it is well 
known that the labour of revision, in so far as it 
relates to the monographs and appendices in the 
work, has been carried out, practically in its en- 
tirety, by the Committee of Reference in Phar- 
macy to which somewhat scanty acknowledgment 
is made in the preface. That to pharmacists alone 


this most responsible part of the revision can | 


safely be entrusted has long been officially recog- 
nised in most countries in which a pharmacopeeia 
is published, and the opinion has been freely ex- 
pressed that the time has now arrived when British 
pharmacists should occupy a more satisfactory 
position in the revision of future issues of the 
British Pharmacopeeia, 

Such of the articles and preparations of the 
Indian and Colonial Addendum of 1900 as were 
deserving of retention have now been embodied in 
the text, but it is observable that a large propor- 
tion has been dropped; of those retained the fol- 
lowing alone are used to some extent in this 
country: couch grass, arnica flowers, black 
catechu, cotton-root bark, grindelia, ghatti gum, 
rhizome and resin of Indian podophyllum, and 
black haw bark. 

The additions to the. Pharmacopeeia are not 
numerous, there being only forty-three. The 





most important of these are acetone, acetylsalicylic | 


acid, picric acid, adrenalin, barbitone (diethylbar- | 


bituric acid, also known as veronal), benzamine 
lactate (beta-eucaine lactate), calcium lactate, 
cantharidin, chloral formamide, cresol, diamor- 
phine hydrochloride (diacetylmorphine hydro- 
chloride), ethyl chloride, guaiacol, guaiacol car- 
bonate, hexamine (hexamethylenetetramine), 
ipomoea root (the so-called Mexican scammony 
root from which scammony resin may now be 
obtained), solution of adrenalin hydrochloride, 
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solution of formaldehyde, solution of formalde- 
hyde with soap, methyl salicylate, methylsul- 
phonal, phenolphthalein, resorcin, acid sodium 
phosphate, strontium bromide, and theobromine 
and sodium salicylate (diuretin). The number of 
new synthetic drugs is therefore remarkably 
small, and affords an indication of the opinion of 
the medical profession of the permanent value of 
the host of such remedies that have been intro- 
duced during recent years. 

The omissions, 166, are far more numerous, the 
following being the most important of the drugs 
discarded: arnica rhizome, bismuth oxide, gam- 
boge, cantharis (now replaced by cantharidin), 
coca leaves (now replaced by cocaine and _ its 
hydrochloride), saffron, galbanum, jaborandi 
leaves (now replaced by pilocarpine nitrate), hops, 
mezereon bark, calabar beans (now replaced by 
physostigmine sulphate), elder flowers, sarsapa- 
rilla, scammony and mustard. As a general rule 
the preparations of discarded drugs have also been 
omitted; of other preparations reference may be 
made to the class of concentrated liquors, all of 
which have been deleted. 

Alterations in strength are not numerous, nor 
are they, with a few exceptions, important; many 
of them have been necessitated by the endeavour 
to comply with the recommendations of the Brus- 
sels International Conference, an endeavour which 
has for practical purposes been effectively accom- 
plished. The greatest change has been in tincture 
of strophanthus, which is now four times as strong 
as it used to be, and the most far-reaching that of 
tincture of opium, which has been increased in 
strength by one-third. 

Perhaps the most conspicuous change in the 
Pharmacopeeia is the omission (except from the 
doses) of all imperial weights and measures. The 
dual system of the issue of 1898, which was a 
constant source of trouble, has therefore been 
abolished, and the formule are in general now 
arranged to produce 100 or 1000 parts by weight 
or volume. The percentage composition is thus 
evident at a glance, and considering the present 
extensive use of metric weights and measures no 
inconvenience should arise from the change. The 
use of the term “millilitre” instead of “cubic 
centimetre,” appears strange at first, but it must 
be admitted that the millilitre, though not in 
general use, is the more strictly correct designa- 
tion. “Mil,” “decimil,” and ‘“centimil,” con- 
venient contractions that have been recognised by 
the Board of Trade, are used in stating the doses. 
A “drop” is no longer a vague and variable quan- 
tity; in accordance with the International Agree- 
ment the external diameter of the dropping tube 
is to be exactly 3 millimetres, 20 such drops of 
water at 15° being equivalent to 1 millilitre. 

Volumetric solutions are now designated 
N/1, N/1o, etc., in agreement with common 
usage. The directions for preparing these solu- 
tions have been omitted from the appendices, 
the statement only of the strength corresponding 
to the designation being made. No fewer than 
twenty-five volumetric solutions are employed !" 
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the present Pharmacopeeia as compared with eight 
in the last. Temperatures are expressed in de- 
grecs centigrade, and the atomic weights adopted 
are those agreed upon for 1914 by the Inter- 
national Committee. 

\\ hen the monographs are scrutinised it is seen 
that scarcely any have escaped alteration of some 
kind, and that most have been notably improved. 
The verbosity of the last Pharmacopeeia has been 
replaced by a terseness that is sometimes almost 
harsh. Whenever possible the monograph con- 
tains in the first few lines a definite statement of 
the minimum permissible percentage of pure sub- 
stance, alkaloid, etc., and a means is given by 
which this may Be ascertained. Particular atten- 
tion is devoted to the proportion of those dan- 
gerous impurities, lead and arsenic, that may not 
be exceeded. No fewer that fifty-six such lead 
and ninety-one arsenic limits have thus been intro- 
duced; the methods for determining them are 
given in the appendices, and are those originally 
introduced by Mr. C. A. Hill and now in general 
use in pharmaceutical laboratories. 

The monographs for the volatile oils, fixed oils, 
fats, etc., have also undergone thorough revision. 
In most of them the limits of specific gravity, 
optical rotation, and refractive index are stated; 
determinations of acid value, saponification value, 
iodine value, ester content, and alcohol content 
are frequently given, in addition to which the 
assay for a particular constituent, such as cineol, 
cinnamic aldehyde, etc., is also introduced where 
desirable. 

The monographs of crude drugs and galenical 
preparations have undergone a similar thorough 
revision. In the former the most conspicuous 
change has been the extension of the microscopi- 
cal characters; these are fully described whenever 
the information is important for the identification 
of the drug, and in many cases the microscopical 
characters of the powder are also given. The 
principle of standardisation has been extended, 
and the assay processes of the last Pharmacopeeia 
have been revised in the light of recent investiga- 
tions. 

Allusion has been already made to some of the 
additions and alterations in the appendices. The 
articles and reagents used in chemical testing are, 
with few exceptions, defined as those “of the 
British Pharmacopeeia”” or “of commerce, pure.” 
Appendix xvii. consists of a list of abbreviated 
Latin names introduced as the result of a com- 
munication from the chairman of the United States 
Pharmacopceial Convention; this is a distinctly 
novel feature. No suggestion is made that either 
pharmacists or physicians should employ these 
abbreviations, and it remains to be seen whether 
the introduction will have any practical value. 

Looking at the Pharmacopeeia as a whole, it is 
evident that the general principle on which the 
revision has been carried out has been that of 
substituting practical for theoretical or academical 
standards. Many of the methods adopted have 
already been subjected to prolonged trial in phar- 
maceutical laboratories, and the limits fixed are 
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those which have been found to be practically 
attainable. The reports that have from time to 
time been.issued show that most of the sugges- 
tions and data for these improvements have 
the Committee of Reference in 
Pharmacy, and to this body full credit should be 
given for the revision it has accomplished success- 
fully. 


DRUGS IN GREAT BRITAIN. 


T the commencement of the war, the sudden 
cessation of all supplies of synthetic drugs 


| from German sources rendered it probable that 


the stocks in hand in this country would not be 


| sufficient to meet the demand until such time as 
| the English manufacturers could adapt themselves 


conditions. 
Admiralty 


to the altered 
therefore, the 


Early in September, 
asked the Imperial 


| College of Science and Technology to prepare 


for them 30 lb. of phenacetine, 50 Ib. of hexa- 
methylenetetramine, and 14 Ib. of B-eucaine. 
For the past five months the staff and research 
students of the Organic Department of the 
college have been engaged in carrying out this 
request, with the result that the required quanti- 
ties have now been forwarded to the Naval Hos- 
pitals at Haslar, Chatham, and Plymouth. 

With the cxception of salvarsan, which is being 
made by Messrs. Borroughs and Wellcome, and 
aspirin, which is now being made by Messrs. 
Boots, Ltd., no synthetic drugs have been manu- 
factured previously in this country. As regards 
drugs from natural sources, however, it is prob- 
English firms have always produced 


| very much more than the German firms. 





| 
| 
| 
| 
| 
| 
| 
| 
| 


PHENACETINE is a product of the Baeyer firm at 
Elberfeld and has never been made before in this 
country. It is probable that all the phenacetine 
in commerce emanates from this firm, although 
it is understood that the immediate needs of this 
country are now being met by the importation of 
considerable quantities of this drug from the 
United States of America. 

After numerous experiments, the method found 
most suitable to the conditions prevailing in a 
scientific laboratory was that shown by _ the 
series :— 


Aniline NH» 


Acetic acid 


‘SNHCoH;0 


Acetanilide 


Nitration p-nitroacetanilide NH.C2H;0 


Alkali Nona 
CoHs5Br 


Na salt of f-nitrophenol 
p-nitrophenetole NO, SOC2Hs 


Reduction 


p-nitrophenetidine NHC OC2H; 


~~ NOCsH5 


Acetylation 
> 


phenacetine CoH;0 NH j 


The various operations were so arranged that 
ultimately 14 Ib. of pure phenacetine were pre- 
pared daily, the by-products being recovered and 
used again. 

HEXAMETHYLENETETRAMINE.- 


The preparation 
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of this drug is a comparatively simple matter, 
involving the treatment of a solution of form- 
aldehyde with ammonia. It is understood that 
the compound is now being prepared in consider- 
able quantities in this country. 

B-EucainE, which is an important local anzs- 
thetic, has not been prepared in England hitherto, 
and there is apparently very great difficulty in 
obtaining any of it for medicinal use. The pre- 
paration of the drug is a long and tedious process, 
and many initial difficulties had to be overcome 
before the correct conditions were found. Ultim- 
ately the following general scheme was worked 
out, and found to give satisfactory results :— 

CH3.CO.CH; 

(CHg)y.C—N Hy 
CH 
CO—CH; 
(CH3).C-—NH 
CHe~ NCH.CH3 
CO—CHy 
(CH3)x.C——_NH 
CHe NCH.CH3 
CHOH—CHy» 
(CH3)2.C——NH. 

CH» YCH.CHs 
CHOH—CHe 
(CHg)o.C ——NH 

CHe CH.CHy 

CHO(CgHs CO)-CH» 


Acetone 


Ammonia and 


. Diacetoneamine 
oxalic acid 


(hydrogen oxalate) 


Condensation 
with paraldehyde 


Vinyldiacetone- 
amine (oxalate) 


Cis- and trans- 
forms of the hydroxy- 
piperidine 


Reduction 


Na. amalgam 


isomerisation by Ci, form of hydroxy- 
fakin m of hy y 
sodium amylate piperidine 


benzoylatio — 
— oy “ey Renzoy| derivative 


ot hydroxypiperi- 


i > 
with benzoyl : 
dine 


chloride 
HClorlacticacid Hydrochlorice or 
> lactate of 8 Eucaine 
It should be added that the cost of the materials 
used in these preparations was defrayed by the 
Imperial College, and that the services of the 
workers were given gratis. J. F. THorpe. 


NOTES. 
Ar the anniversary meeting of the Royal Astro- 
nomical Society, to be held on February 12, the 
question of the admission of women will again be 
brought forward; and it will be proposed that the 
council take all necessary steps to render their election 
possible. Whatever arguments may, from selfish 
motives, be used against the admission of 
women to membership of professional corporations, 
no logical reason can be found for excluding women 
from societies which exist purely for the advance- 
ment of scientific knowledge. In astronomy women 
have shown aptitude for observation and exceptional 
powers of description. So long ago as 1828 the Royal 
Astronomical Society awarded its gold medal to 
Caroline Herschel for the help she had given her 
brother (her work as an original discoverer was over- 
looked at that time); and the society has already 
two lady honorary members, namely, Lady Huggins, 
elected in 1903, and Miss A. J. Cannon, of Harvard 
College Observatory, elected last year. Other well- 
known names of women who have done notable work 
for astronomy are Mrs. Somerville, Mrs. Roberts 
(Mdme. Klumpke), Miss Agnes M. Clerke, Mrs. 
Maunder, and Mdme. E. Chandon (Paris Observa- 
tory). Women have for some time attended meetings 
of the Royal Astronomical Society by invitation of 
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| a dinner 





the council; and the society should now take thie 
further step of converting the favour to a right 
Among the scientific societies in which this equality 
of sexes exists already are the Royal Anthropological! 


; Institute, British Astronomical Association, Institut: 


of Chemistry, Entomological Society, Geologisis’ 
Association, Linnean Society, London Mathematica! 
Society, Royal Meteorological Society, Royal Micro- 
scopical Society, Physical Society, Réntgen Sociei; 
Royal Geographical Society, Royal Society of Arts, 


| Royal Statistical Society, and the Zoological Society. 


The Royal Astronomical Society will thus be in good 
company if it decides that the time has come for th 
removal of the barriers by which women have bec: 
denied the privilege of being proposed for fellows 
on equal terms with men. 


Dr. J. A. Murray has been appointed acting 
director of the Imperial Cancer Research Fund. 


LorpD FISHER OF KILVERSTONE and Vice-Admiral Si 
Edmond J. W. Slade have been elected honorar; 
the Institution of Petroleum Tech 


nologists. 


Ir is with much regret that we have to announce 
the death on Saturday, January 23, after a brief ill- 
ness, of Mr. F. W. Rudler, for many years curator of 
the Museum of Practical Geology at Jermyn Street. 


It is announced in the issue of Science for January 
15 that the Rockefeller Institute for Medical Research 
will receive 40,oool, under the will of the late Mr. 


| Henry Rutherford, for cancer research work. 


Pror. ARTHUR KEITH has been granted leave of 
absence for six weeks by the Royal College of Sur- 


| geons for the purpose of delivering a course of five 


lectures on anthropology at the Western Research 
University, Cleveland, Ohio. 


THE anniversary of the birth of Sir Francis Galton, 


| Tuesday, February 16, will be celebrated as usual by 


and lecture. This year Prof. J. Arthur 
Thomson has undertaken to deliver an address deal- 
ing with some aspects of war and eugenics. 


xT 


THE annual meetings of the Institution of Naval 
Architects will be held on Wednesday, March 24, and 
the following day, in the hall of the Royal Society of 
Arts, John Street, Adelphi, W.C. The Marquis of 
Bristol, R.N., president, will occupy the chair. 


WE learn with regret through a message received 
from the council of the Imperial Society of Naturalists, 
Moscow, of the death, at sixty-eight years of age, of 
Dr. Nicolas Oumoff, president of the society, and 
professor of physics in the Imperial University of 
Moscow. 

Tue gold medal of the Royal Astronomical Society 
has been awarded by the council to Prof. A. Fowler 
for his spectroscopic investigations of sun-spots, stars, 
and comets, and for his successful interpretation 0! 
cosmic phenomena by means of experiments in the 
laboratory. The presentation of the medal will be 
made at the annual general meeting of the socicty 0M 
February 12. 
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Dr. Toxutaro Ito, of Tokyo, has written to Lady 
Hooker to inform her that her distinguished husband 
—the late Sir Joseph Dalton Hooker—* has been re- 
cently selected by the contemporaries in Japan, as one 
of the twenty-nine heroes of the world that modern 
time has produced.” We wrote to Dr. Ito a few 
weeks ago to ask for a copy of the complete list of 
men thus selected, and hope to be able to give the 
names before long. 


Tue Second Indian Science Congress, organised by 
the Asiatic Society of Bengal, was held at the Presi- 
dency College, Madras, on January 14-16, under the 
presidency of Surgeon-General W. B. Bannerman. 
The sections of the Congress, and their chairmen, 
were as follows :—Agriculture and applied science, 
Dr. H. H. Mann; physics, Mr. C. V. Raman; 
chemistry, Prof. P. C. Ray; zoology, Dr. N. Annan- 
dale; botany, Dr. C. A. Barber; ethnography, Mr. 
H. V. Nanjundayya; geology, Dr. W. F. Smeeth. 


Tue Institute of Industry and Commerce informs 
us that a committee representing chemical manufac- 
turers and scientific societies has been decided upon 
and that a meeting of all concerned has been convened 
and will meet this week, at the offices of the institute, 
Exhibition Buildings, Aldwych Site, Strand, W.C., to 
consider the present situation. Chemical manufac- 
turers who are interested can obtain permission to 
attend the meeting by making application to the secre- 
tary at the above address. 


THE rumoured death on the field of battle of Robert 
Douvillé is confirmed by a note in the Revue critique 
de Paléozoologie just received. The young chef des 
travaux at the Ecole des Mines had published a series 
of valuable studies on ammonites, of particular interest 
from his attempt to explain their phenomena of 
descent with modification on the principles of advanced 
biological theory. His colleagues in this country will 
feel much sympathy with his distinguished father, 
Prof. Henri Douvillé, and will lament a great loss to 
the science of palzontology. 


Ar the annual general meeting of the Royal 
Meteorological Society, held on January 20, the coun- 
cil, in its report, referred to the various investigations 
and work carried on by the society, including the 
researches in the upper atmosphere, the collection and 
discussion of phonological observations, the arrange- 
ments for the preparation of a climatological atlas of 
the British Isles, and the delivery of popular lectures 
on meteorology. Capt. H. G. Lyons was elected presi- 
dent, and Mr. F. Campbell Bayard and Commander 
W. F. Caborne secretaries, for the ensuing year. 
The new members of council are:—Mr. J. S. 
Dines, Mr. A. P. Jenkin, and Sir J. W. Moore. 


A MEETING of the General Organising Committee for 
the International Botanical Congress, which had been 
arranged to be held in London next May, took place 
at the Linnean Society’s rooms on Thursday last, 
January 21. A report was given of the work of pre- 
paration which had already been carried out by the 
executive committee, and the members were asked to 
consider the present position. The two following 
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resolutions were carried :—(1) That the congress be 
not held in 1915; (2) that the present executive com- 
mittee continue to act so long as necessary. The 
committee was strongly of opinion that a meeting of 
the congress in London should not be abandoned, and 
the suggestion was made that it might take place at 
the next quinquennium, in 1920. But it was agreed 


| that nothing definite could be settled at the present 


time, and the following resolution was passed :—‘' That 
the executive committee be authorised to convoke a 
meeting of the general committee at some future date 
to consider the date of the congress.’’ It was also 
decided that in the meantime the general committee 


be called together once a year. 


From a letter received by Messrs. L. and H. Hagen- 
beck, of Hamburg, from Dr. Bultikofer, director of 
the Rotterdam Zoological Garden, and published in 
Science of January 15, we learn the following news 
relating to the Antwerp Zoological Garden :—All the 
bears in the garden were shot prior to the bombard- 
ment. The large feline carnivora were put into 
strong transportation cages and removed to the rear 


| of the garden, also prior to the bombardment, while 


the small felinze were transferred to cages in the 
cellars of the Festival Building. A few days before 
the surrender of the city, when the heavy cannonading 
started fires in all parts of the city, which could no 
longer be put out in consequence of lack of water, the 
large carnivora were likewise shot by resolution of the 
board of directors, but contrary to the director’s 
advice. None of the other animals were killed, with 
the exception of a few venomous snakes. During the 
bombardment only one shell dropped into the garden, 
striking the ground in the open space for the turtles, 


| where it fortunately did no material damage. 


THE new building on Tower Hill of the Institute 


of Marine Engineers is illustrated in Engineering for 
January 22, and was inaugurated by the president of 


the year, Sir Archibald Denny, on Wednesday last 


| week. The president urged that the institute should 


take up as a study how information might best be 


| gathered and transmitted to the designers, and 
| emphasised that such information should be as accu- 
| rate as possible in order to be of service. So con- 


vinced is Sir Archibald of the value of short memoirs 


| On sea experience that he has put at the disposal of 
| the council a sum of money, the interest on which 


will enable it to distribute prizes for the best 
memoirs each year. The membership of the institute 


| is now nearly 1500, and the new building includes a 
| spacious lecture-room, library, reading-room, various 


social rooms, and the usual offices. The institute has 
done good work in the past in the way of bringing 
marine engineers together for the interchanging of 
experiences, and on the lines suggested by Sir Archi- 
bald Denny should be capable of extending its useful- 


| ness greatly. 


In July, 1912, a Russian expedition, under Lieut. 
G. Brussilov, left Petrograd for the Arctic. It was 
intended to winter in the Katanga or some other 
Siberian river, and then to complete the north-east 
passage (which, it is curious to recall, was yet to be 
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accomplished by a Russian expedition), carrying out 
geographical and ethnological research. Another ex- 
pedition, under Rusanov, started for these seas in the 
same year, and anxiety has been felt about both, in 
the absence of any news save rumours of a wreck at 
the mouth of the River Pechora. Captain Sverdrup 
was therefore dispatched in command of a relief ex- 
pedition on the Eclipse, and it was reported iast 
September that he himself was in difficulties, the ship 
being ashore near the mouth of the Ob. He was 
fortunately encountered by another vessel, and the 
Eclipse was towed off and proceeded. It is now 
announced, in messages from Petrograd, that she is 
in winter quarters in lat. 74° 45' N., long. g2° E. 
On existing maps this position falls well inland in 
the Taimyr Peninsula, so that it may perhaps be 
assumed that she has found a berth in a bay on this 
coast. It does not appear that the search has yet 
succeeded. 

SoME interesting particulars of the life of Dr. J. 
Muir, the widely known naturalist, whose death was 
announced in Nature of December 31, are given in 
the Scientific American. John Muir was born in 
Dunbar, Scotland, April 21, 1838, and went to the 
United States when 11 years old with his parents, 
who settled in the wilderness. of Wisconsin, where 
later he studied in the University of Wisconsin. His 
love of nature induced him to take up a wandering 
life, during which he covered much of the territory of 
the South-west and West, constantly increasing his 
knowledge of natural history, as well as allied 
sciences. About 1876 he joined the United States 
Coast and Geodetic Survey to enable him to extend 
the field of observations, and covered great sections 
of Alaska, The great Muir Glacier bears his name. 
He was one of the party that went in search of 
De Long and the lost Jeanett? expedition, and also 
of the Corwin expedition, during which he had an 
opportunity to study the Glacier formation of the 
Bering Sea, and the coast of Siberia, and later went 
to Switzerland and Norway for purposes of com- 
parison. Besides being a naturalist he was an able 
geologist, explorer, artist, and philosopher, and in 
his younger years showed thar he was a clever in- 
ventor. He was widely known as the ‘‘ Guardian of 
the Yosemite”? and the ‘‘ Naturalist of the Sierras” 
from his intense interest in those regions, and he did 
much for the preservation of the national forests and 
parks. 

Mr. T. F. Burron has succeeded Mr. Watson 
Smith as editor of the Journal of the Society of 
Chemical Industry, and the first issue of the journal 
under his editorship is before us. No other journal 
can have so great an influence upon the chemical 
industry of the United Kingdom as that issued fort- 
nightly by the Society of Chemical Industry; and at 
the present time, when a new editor is commencing 
his responsibilities, it is appropriate to point out that 
chemists will never again have so favourable an 
opportunity of asserting their influence on industry 
and gaining a greater hold in this country than during 
the next twelve months. The technical abstracts in 
the journal are very valuable, but perhaps the more 
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purely scientific notes might be left to the Chemica! 
Society. The space saved could be devoted to mo: 
general and commercial chemical topics, and so justif 
the journal as the organ of an industrial organisation. 
Though the papers communicated by members are not 
usually of a high standard, owing to some extent 
the enforced secrecy about chemical processes, tl 
current issue contains a contribution of striking me: 
by Mr. E. V. Evans, describing the solution of tl 
all-important problem of the removal of carbon 
bisulphide from coal gas. More might be done, as 
indeed was attempted a few years ago, to publish 
summaries on the development or present position 


| certain selected branches of chemical industry. T! 


opportunity to-day is a great one; it rests largely with 
the society whether the industrial chemists of tl 
kingdom are to organise collectively to seize it, 
whether action is to be left to the more progressiv 
individual firms. 


At the end of last year Mrs. James Buckland s 
us a letter which apparently had been issued to othe: 
periodicals at the same time, referring to the feathe: 
trade. In the course of this appeal to women to begin 
the new year with a resolve to abstain from the us: 
of feathers in their millinery, the remark was made : 
“The bulk of the plumage which comes into thx 
London market—smuggled out of India and our 
Colonies for the most part—goes in a raw state | 
Germany, whence it is returned to this country mad 
into hat decorations.’’ As similar assertions relating 
to the importation of birds’ plumage from India to 
Germany are often made, we have gone to the troubl 
of instituting inquiries with the view of obtaining 
accurate information upon this subject. We hav 
been unable to find any particulars either in the official 
trade returns of Germany or of India as to the trade 
between these countries in birds’ feathers. An exam- 
ination of the German returns also shows that th 
imports of feathers into that country from the other 
British possessions are quite insignificant. The bulk 
of plumage of all descriptions, including ostrich 
feathers, comes into the London market, and the 
dyeing and mounting of these are done chiefly here 
and in France. This is the case with all high-class 
goods, but cheap articles of fancy feathers, wings, and 
mounts, have been bought here in the rough, sent to 
Germany, and then returned to us. There seems to 
be little justification for the statement that the bulk 
of the plumage in its raw state goes to Germany aiid 
is returned made into hat decorations, although some 
of it, exported from here, does find its way back again. 
Perhaps Mrs. Buckland, or someone else interested in 
the preservation of beautiful birds will furnish us with 
the definite information upon which the charge is 
based that the plumage trade is largely dependent 
upon the supply of birds’ feathers to Germany from 
India and our Colonies Unless such evidence is 
forthcoming we are of the opinion that by the publica- 
tion of statements which do not admit of complete 
justification by fact, advocates of better protection of 
birds let their zeal outrun their discretion. 


Mr. A. SMITH, curator of the City and County 


' Museum at Lincoln, has issued at the price of one 
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perny a useful catalogue of the collection of imple- 
ments of the Stone age. From Lincolnshire only one 
Paleolithic implement, now in the British Museum, 
is recorded, but the local museum possesses a good 
collection of Neolithic implements discovered in the 
county. Most of these are the gift of the Rev. Canon 
A. Rowe, augmented by a series recently presented by 
the authorities of the British Museum. 


lie December issue of the National Geographic 
Macazine is devoted to the Nearer East. The most 
important contribution is that by Frederick and Mar- 
garct Simpich, under the title ‘‘Where Adam and 
Eve Lived,” in which the scenery, city, and rural 
life of Bagdad and its neighbourhood are described and 
illustrated by a collection of admirable photographs. 
Mr. Simpich, in a second article, describes an adven- 
turous trip to the little-known Nedjeb, ‘tthe Shia 
Mecca,” where the fanaticism of the people is readily 
excited against Christian visitors. The writer had a 
narrow escape from attack when he attempted to 
examine the Abbas Mosque, the inner glories of which 
no Christian has ever seen. 


Tue report of the Bristol Museum and Art Gallery 
for 1914 is a record of steady progress, but the death 
of Lady Smith, of Ashton Court, deprived it of one 
of its most generous benefactors. During the year 
the director accompanied the British Association to 
Australia and procured a good collection of corals and 
marine invertebrata from the Great Barrier Reef. 
The great Watkins collection of Gloucestershire in- 
sects, including some 13,000 specimens, has been re- 
mounted and classified, and the other collections have 
been widely extended. The museum is largely used 
by students, and the authorities have made an impor- 
tant new departure by deciding that research work 
upon the museum collections or in the field shall in 
future be a definite part of the duties of the museum 
assistants. 


We have to acknowledge the receipt of the 
Aarsberetning of the Norske Meteorologiske Institut 
for the financial year ending June 30, 1914. The 
records of 507 stations are included, some of which, 
however, contain much fuller statistics than others. 


In No. 4 of vol. ii. of the Children’s Museum News 
reference is made to a special case of the influence 
of the museum on the mind and pursuits of a boy, 
and thus of his whole future career. Although his 
family were all engaged in business occupations, he 
became deeply interested in wireless telegraphy, and 
now, after a special course of instruction, hopes to 
graduate in electrical engineering. ‘* What the Chil- 
dren’s Museum has done for this boy is typical of 
What it is constantly doing in a greater or less degree 
for other children.” The number of visitors in 
October last was 4729—an increase of 1033 over the 
Corresponding month of the preceding year—and in 
November 4864. 


Tue Board of Agriculture and Fisheries has issued 
a compendium of regulations for the show of 
thoroughbred stallions, suitable as sires for half-bred 
horses, to be held at the Royal Agricultural Hall, 
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Islington, on March 2 and 3. The show is in con- 
nection with the Hunters’ Improvement and National 
Light Society. A cup for the 


Horse Breeding 


| champion stallion, to which a King’s premium has 
| been awarded, to be selected from those recommended 


for super-premiums, has been graciously offered by 
H.M. the King. It will be tenable for one year only; 


| but a gold medal will also be awarded by the Board 


to the owner of the winning stallion. Fifty King’s 


| premiums, averaging a little more than 3oo0l. each, 


are offered to owners who arrange for thoroughbred 
stallions to travel in prescribed districts. In addition, 
super-premiums, not exceeding a dozen in number, of 


| the value of 1ool., will be given for stallions of excep- 


| 20, when the 


tional merit. 


THE Earl of Cromer presided at the monthly general 
meeting of the Zoological Society, held on January 
Council reported that 52 additions 
were made to the menagerie in December, of which 
27 were presented, 18 received on deposit, and 3 in 
exchange, and 4 born in the Gardens. Among the 
more notable of these are a dwarf mongoose (Helogale 
undulata) from the Tana district of British East 


| Africa, deposited; a golden-eared honey-eater (Ptilotis 
| chrysotis) from Papua, presented by Mr. A. Ezra, 
| and a pair of red-crowned fruit-pigeons (Alectroenas 


pulcherrima) from the Seychelles, received in ex- 
change; the first and second of these being the first 
representatives of their kind received at the Gardens. 


| The number of visitors to the Gardens in December 


was 17,279, a decrease of 12,541 as compared with 
the corresponding month of 1913. The total number 
of visitors in 1914 was 1,055,208, or 102,766 fewer than 
in the previous year; the total gate-money amounted 
to 24,666l., or 3557]. less than in 1913. The total 


number of additions to the list of Fellows was 305, 
| or 59 fewer than in 1913, and 7 below the annual 


| average for the last decade. 


Auditors were appointed 


| to go through the Society’s accounts for the past year 


on February 24 next. 


AN important economic application of ecology is 
suggested by Prof. F. W. Oliver and Dr. E. J. Salis- 
bury in a study of vegetation and mobile ground, as 
illustrated by the shrubby sea-blite (Suaeda fruticosa), 
reprinted from the Journal of Ecology, vol. i., No. 4. 


| The authors give the results of their detailed and con- 
| tinuous observations on the distribution and manner 
of growth of this plant on the shingle beach at 


Blakeney Point, Norfolk, showing that where condi- 


| tions permit its establishment on the lee edge of a 


beach it will, as the beach slowly travels over it, 
respond by continually growing to the surface, hence the 
plant disposes itself in longitudinal belts on the beach 


| corresponding in establishment to periods of dormancy 
| of the beach. By its great capacity for rejuvenescence 
| and power of arresting the travel of shingle, and thus 
| raising the height of a beach, Suawda would appear 


to be pre-eminently adapted for planting on shingle 


| spits and similar formations with the object of arrest- 


| ing landward travel. 


The authors point out that as 
knowledge accrues of the detailed mechanism of accre- 
tion due to the establishment of plants on blown 


| sand, tidal flats and shingle beaches, it will become 
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possible to exert some degree of control over the 
form and distribution of the resulting topographical 
features, and they look forward to the time when, as 
an outcome of detailed vegetation studies of the kind 
here presented, the art of moulding the plastic coast 
line will develop into a recognised craft. 


Tue rainfall of 1914 is dealt with in Symons’s 
Meteorological Magazine for January, and rather more 
fully in the Times of January 19, by Dr. H. R. 
Mill, Director of the British Rainfall Association. The 
results are given in anticipation of the more copious 
discussion which will appear some months hence. Of 
5500 records some 3500 have been already received, 
and a representative selection of the stations has been 
used. The months of February, March, November, 
and December were wet, and of these February was 
the wettest in Ireland, and December in Great Britain. 


The rainfall of December is said to have been excep- | 
tional in all parts of the Kingdom, and especially so | 


in the South of England. From April to October the 
rainfall was in general well below the average, and 
it is surmised that the dryness of this period was 
about as abnormal as was the great rainfall 
December. In England and Wales the rainfall for 


the year was 106 per cent. of the average, in Scotland | 


102 per cent., in Ireland 106 per cent., and for the 
whole of the British Islands 105 per cent. The records 
of 57 years at Camden Square and 41 years at Slough 
show that no other December has yielded so large a 
rainfall, and it is suggested that it was not only the 
wettest December, but probably the wettest month on 
record for the southern counties. At Camden Square 
the rainfall for December was 25 per cent. of the 
annual fall for 1914. The map giving the December 
rains for the Thames Valley shows extensive areas 
with the measurement of 10 inches, whilst in the 
neighbourhood of Hindhead the rainfall for the month 
was 12 inches. 


THE recent increase of the number of 1o-candle- 
power pentane lamps sent to the Bureau of Standards 
to be tested, has led to a detailed examination of the 
conditions under which such lamps should be operated 
in America to give the most accurate results. A 
memoir on the subject by Messrs. E. C. Crittenden 
and A. H. Taylor appears in part 3 of vol. x. of the 
Bulletin of the bureau. It deals with the preparation 
and testing of the pentane, the ventilation of the 
photometer room, and the preparation and operation 
of the lamp, and shows how the candle-power of the 
lamp is affected by the pressure, temperature, and 
humidity of the air of the photometer room. In 
general the directions for use of the lamp are in 
agreement with those issued by the Metropolitan gas 
referees of London, but in some of the details the two 
differ owing partly to the greater humidity of the 
American atmosphere. 


UnpeR the auspices of the University of Tokio the 
hot and mineral springs of Japan are being tested 
for radio-activity, and reports by Messrs. S. Ono and 
H. Ikewti, on the springs of four districts appear in 
the Proceedings of the Tokio Mathematico-Physical 
Society for November, 1914. The measurements were 
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| made by the bubbling method, and give for the hi 
| springs in the south of the province Higo valu 
between 1-4 and 0-3 x 10-*? curie of radium emanation 
| per c.c. of water, for the cold springs of the province 
| Etigo the figures are 0-3 to o-1 at Matunoyama, and 
17:3 to 148 at Murasugi, and for those in the north- 
| east of Sinano 0-16 to zero. In comparing the: 
| figures with 2x10-'* gram of radium which forms 
| the average content of a gram of rock, it is to be noted 
that the curie is the amount of emanation in equili- 
brium with a gram of radium, and at normal tem- 
perature and pressure occupies 0-60 cubic millimetre. 
AN important paper was read by Mr. E. Kilbw: 
Scott before the Society of Chemical Industry 
January 4 on a new electric furnace for the pro- 
| duction of nitrates from the atmosphere. The author 
| emphasised the immense importance, in view of the 
war, of manufacturing nitrates from the air by elec- 
tric power, and described a new three-phase furnace 
| which, it was claimed, has substantial advantages 
| over the existing single-phase furnaces now in use 
on the Continent. Briefly, the new type of furnace 
| consists of three electrodes, spaced 120° apart, con- 
sisting of }-in. steel rods, bent at about 30° from 
the vertical. The top of the furnace, through which 
air is circulated, is a boiler with vertical copper tubes 
for the gases to pass through. The advantage of this 


| system is that with a given periodicity of suppl 
| thrice as many arcs are formed in a given time 


as would be the case with single-phase. The three 
phases give a combined flame of conical shape which 
is hotter than if the same energy were expended in 
three separate furnaces, because the latter have only 
a single flat flame and the losses by radiation are 
much greater. The efficiency per unit cost of plant 
is much increased by the arrangement described 
and the heat energy can be largely recovered by using 
the steam produced in the boiler to generate elec- 
tricity, the combination thus working regeneratively. 
Owing to the increased temperature the yield of 
oxides of nitrogen, too, is largely raised under the 
new system of working. Since the Notodden factory 
was started the percentage concentration of nitric 
oxide has been doubled merely by making small 
modifications in furnace construction and in the rat 
of supply of air, but it is still under 20 per cent. 
The fact that it is so much lower than the value 
theoretically possible indicates that great improve- 
ments are still possible in the working details of the 
process. 


ATTENTION was directed by French surgeons some 
time ago to the unusually high proportion of the 
French wounded suffering from tetanus, gangrene, 
and other forms of blood poisoning. In the Comptes 
rendus of the Paris Academy of Sciences for January 
Ir is a paper by M. Victor Henri which throws some 
light on the cause of this. From the results of the 
examination of a number of unexploded German 
shells, M. G. Urbain has been able to prove the 
presence of phosphorus. Common shell of 77 calibre 
and shrapnel shell mostly contain a large quantity of 
a violet-brown powder, smelling strongly of white 
phosphorus, and 97 per cent. of which consists of 
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yarious kinds of phosphorus, the red variety pre- 
dominating. In the common shell the phosphorus is 
contained in a cylindrical box, diameter e5 millimetres 
and height 60 millimetres, placed in a cavity behind 
the explosive. In the shrapnel shell, the bullets are 
placed in a cylindrical white metal box 65 millimetres 
diameter, and the space between the bullets is filled 
with the same violet-brown powder. The whole is 
rammed tight, so that the bullets, which are 
roughened, retain a certain quantity of the phos- 
phorus. As a result, pieces of German shells and 
shrapnel bullets carry more or less phosphorus into a 
wound. This fact should be specially brought to the 
notice of surgeons, since phosphorus can produce a 
mortification of the tissues even with a shrapnel 
bullet, and micro-organisms, especially the anaerobic 
organisms, which produce tetanus and gas gangrene, 
find a favourable medium for their development and 
the wound may become grave. It is therefore advised 
that wounds produced by shrapnel and fragments of 
shell should be deeply incised and cleaned with the 
greatest Care. 


Messrs. LONGMANS, GREEN AND Co. announce that 
from February 1 the complete list of publications of 
the Manchester University Press will be published by 
them throughout the werld. 


OUR ASTRONOMICAL COLUMN. 


ANNUAL REPORT OF THE U.S. NavaL OBSERVATORY. 
—The report, for the year 1914, of the superintendent 
of the U.S. Naval Observatory, is presented as 
Appendix No. 2 in the Annual Report of the Chief of 
the Bureau of Navigation, 1914. While the report 
itself only covers twenty pages, the contents are very 
concentrated, and cover a very large field of activity. 
The superintendent refers briefly to the distribution 
of time, the issue of the American Ephemeris and 
Nautical Almanac, the observations of sun, moon, 
planets, satellites, comets etc. Each of these subjects 
is more fully described in the subsequent paragraphs 
under the various sub-headings. Regarding the longi- 
tude determination between Washington and Paris by 
wireless signals, it is stated that the reduction of the 
observations is well advanced, and this will constitute 
the first direct determination between the Naval Ob- 
servatory and Europe. Ten American observatories 
took advantage of the opportunity of using these 
signals and made the necessary observations to deter- 
mine their longitudes. 

Tue AppLEY BripGE AEROLITE.—A description of the 
Appley Bridge meteorite (see Nature, November 5, 
1gi4, and January 7) sent to the Royal Astronomical 
Society by Messrs. W. C. Jenkins (Godlee Observatory) 
and E. C. Rhead, appears in the Monthly Notices of 
the Society for December, 1914. Of the recorded falls 
in Great Britain that of Wold Cottage is the only 
one of greater weight than the present one. Ultimate 
analysis showed silica, magnesia, iron, and alumina 
were the principal constituents; small quantities of 
sulphur, nickel, and phosphorus were found. 
Chlorine, sodium, potassium, calcium, strontium, and 
antimony were detected and lead was suspected. It 
is stated that a careful—chemical—search for titanium 
gave negative results. The question arises, was 
chromium specially looked for ? 


ANNUAIRE DU BuREAU DES LONGITUDES, 1915.—We 
have received a copy of this very useful publication, 
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- ee F : a 
| issued by the Bureau des Longitudes, Paris. The 
table of contents is, of course, parallel with that of 


the volume for 1913, that is to say, in addition to 
minor changes in the first section, the second section 
is made up of geographical and statistical tables, etc., 
in place of the chemical and physical data given last 


| year. There is a noteworthy addition in the shape of 


a description of the constellations from the pen of 
M. G. Bigourdan, containing a list giving details of 
more than 400 of the brighter stars in 88 constellations. 
The usefulness of the list might have been increased 
by the addition of a column containing type of 
spectrum. <A valuable essay (162 pages) by the same 
able author on the methods of testing mirrors and 
objectives forms the final section. 


THe THEORY OF A SuNSPOT SWARM OF METEORS.— 
Prof. R. A. Sampson (Monthly Notices, Royal 
Astronomical Society, December, 1914) discusses some 
points in the theory that sunspots are produced by a 
bombardment of the sun by meteors of the Leonid 
swarm detached by encounter with Saturn. Two 
objections are advanced: first, that the conditions 
required by the hypothesis would require an im- 
probable mass for the Leonids, and, secondly, that the 
orbit of the Leonids does not allow the required en- 
counter of the swarm with Saturn. What is probably 
the more interesting outcome of Prof. Sampson’s 
investigation is the deduction of a new date for the 
capture of the Leonids. It is shown that there are 
three dates, all more recent than Leverrier’s (A.D. 126), 
in which the critical conditions for capture obtained; 
one of these, A.D. 885, comes a little before the earliest 
recorded shower (A.D. 902), and accordingly is con- 


| sidered the more probable date. 


THE RESTORATION OF AN 
ICHTHYOSAUR. 
GOME three-quarters of a century ago the late Sir 
Richard Owen directed attention to the very 
frequent occurrence in the flattened skeletons of 
ichthyosaurs from the Lias of Whitby and Lyme 


| Regis of a sudden flexure in the vertebrz of the tail 
| at a distance from the tip of about one-fourth the total 
| length. This flexure, he argued, must have been due 


to the presence of a terminal tail-fin, placed vertically, 
like that of a fish, although not fish-like in structure. 
The truth of this has been made apparent, not only 
by the impression of the soft parts in some of the 


| ichthyosaurs from the Lias of Holzmaden, but like- 
| wise by the skeletons of their successors disinterred 
| by the Messrs. Leeds from the Oxford Clay near 


Peterborough, all the latter exhibiting a structural 


| modification at the point in question. Of these won- 
| derful Oxfordian skeletons a reconstructed example, 
| of which we are enabled to give a figure, has recently 
| been set up in the fossil reptile gallery in the Natural 


History branch of the British Museum, and is believed 
to be the first entire articulated specimen placed on 
exhibition. It belongs to the big-eyed, broad-paddled, 
and practically edentulous group constituting the 
genus Ophthalmosaurus, of which it represents the 
species known as O. icenicus. As mounted, it 
measures a little more than 13 ft. in total length, 
and carries about fifty pairs of ribs, of which the first 
half-dozen or so are crowded together in order to 
enable them to underlie the scapulz. 

The work of fitting together and mounting the 
disjecta membra of this skeleton was one which 
called into play all the skill of the articulators of the 
geological department, to whom great credit is due 
for the accomplishment of such a difficult task. 

A point of special interest in connection with these 
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toothless ichthyosaurs is the nature of their food, 
which was almost certainly different from that of their 
strongly toothed Liassic precursors, which appear to 
have been less well adapted for a pelagic life. It is 
not that the heavily armoured ganoid fishes of earlier 
formations had died out, as witness the presence of 
Lepidotus in the Oxfordian; and it may be that the 
ichthyosaurs of that epoch fed on belemnites instead 
of fish. If this be so, the Cretaceous toothless ptero- 
dactyles may likewise have made an analogous change 
in their diet, as compared with that of their well- 


damage at particular seasons. The observations r 
corded in this paper are of general interest, as th 
plant chosen for investigation was wheat, and th 
following are the chief results obtained. 

Grass culms show in general two periods « 
growth—a preparatory period characterised by shor 
internodes carrying scales or under-sized leaves, an: 
a subsequent period of vigorous growth characteris« 
by long internodes carrying well-developed leaves 
In the average primary culm (1) the same number « 
leaf-bearing internodes is produced in these tw 
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Skeleton of Ophtha/mosaurus icenicus from the Oxford Clay exhibited in the Geological Department of the British Museum (Nat. Hist.). Reproduce 
from the A/useums Journal. 


toothed ancestors, only in their case it may have been 
merely from hard-scaled to soft-scaled fishes. 
R. L. 


DEVELOPMENT OF THE CULMS OF 
GRASSES. 


A® important paper by Mr. R. S. Hole, forming 
Forest Bulletin No. 25 of the Indian Forest 
Research Institute, deals with the development of the 
culms of grasses. The author points out that the 
generalisation, based upon the study of grasses and 
cereals of temperate climates, that the culms are 
annual does not hold good in the case of various 
economically important species which are dominant 
in the savannah lands of Indian forests; hence the 
discovery of a method by means of which the age 
of the culms of any particular species can be readily 
determined is a matter of practical importance bear- 
ing directly on such questions as the selection of the 
best rotation to adopt in the case of grasses worked for 
paper pulp or the liability of certain species to fire 
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stages, but the period of preparatory growth is a| 


proximately three-fourths of that of vigorous growth; 


(2) the average number of long internodes produced 
approximately equal to the number of months in tli 
period of vigorous growth, and this number is practical 


the same whether calculated from the primary culms 
alone, from the axillary culms alone, or from a mix- 
ture of these as found in the final crop. In the older 


axillary culms (1) both growth periods, but mor 
especially the preparatory period, are shorter thi 


those of the primary culms, and there is little differ- 


ence between the two classes of culms as regards t! 
date of ripening grain; (2) the number of leaf-beari: 
short internodes is approximately half the number 
the long internodes, and the preparatory period 


growth is approximately half the vigorous grow h 


period. The author thus obtains for both annual a 
perennial grasses the generalisation that the averax‘ 
number of leaf-bearing long internodes produced ii 
culm—that is, excluding the apical segment termi: 
ing in the inflorescence—is approximately equal 
the number of months comprising the period 
vigorous growth. F. ¢ 
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PARIS ACADEMY OF SCIENCES. 
The Bonaparte Fund. 


7 HE committee appointed to deal with the alloca- 


tion of the Bonaparte Fund for the year 1914, 
has made the following proposals, which have been 
unanimously adopted by the academy :— 

1) 2000 francs to Pierre Breteau, to enable him 
to pursue his researches on the use of palladium in 
analysis and in organic chemistry. 

(2) 2000 francs to M. Chatton, to give him the 
means of continuing his researches on the parasitic 
Peridinians. 

(3) 3000 francs to Fr. Croze, to enable him to con- 
tinue his work on the Zeeman phenomenon in band 
and line spectra, the amount to be applied to the 
purchase of a large concave grating and a 16-cm. 
obj.ctive. : 

(4) 6000 francs to Dr. Hemsalech, for the purchase 
of « resonance transformer and a battery of condensers 
for use in his spectroscopic researches. 

(s) 2000 francs to P. Lais, director of the Vatican 
Observatory, to assist in the publication of the photo- 
graphic map of the sky. 

(6) 2000 francs to M. Pellegrin, to facilitate the 
pursuit of his researches and the continuation of his 
publications concerning African fishes. 

(-) 2000 francs to Dr. Trousset, to aid him in his 
studies relating to the theory of the minor planets. 

(8) 2000 francs to M. Vigouroux, to assist him in 
continuing his researches on silicon and its different 
varieties. These researches, in which it is necessary 
to make use of hydrofluoric acid, necessitate the use of 
expensive receivers. 

(9) 3000 francs to M. Alluaud, for continuing the 
publication, undertaken with Dr. R. Jeannel, of the 
scientific results of three expeditions in eastern and 
Central Africa. 


(10) gooo francs to be divided equally between MM. 
Pitard, de Gironcourt, and Lecointre, all members of 
the scientific expedition to Morocco organised by the 
Société de Géographie. 

(11) 2000 francs to Prof. Vasseur, to assist him in 
his geological excavations in a fossil-bearing stratum 
at Lot-et-Garonne. 

(12) 3500 francs to Dr. Mauguin, for the continua- 
tion of his researches on liquid crystals and the 
remarkable orientation phenomena presented by these 
singular bodies when placed in a magnetic field. The 
grant will be applied to the construction of a powerful 
electromagnet. 

(13) 2000 francs to Dr. Anthony to meet the cost 
of his researches on the determinism of the morpho- 
logical characters and the action of primary factors on 
the course of evolution. 

(14) 4000 francs to Prof. Andoyer, a first instalment 
towards the cost of the calculation of a new table of 
fifteen figure logarithms. 

(15) 4000 francs to M. Bénard, to enable him to 
continue his researches in experimental hydrodynamics 
on a large scale. 

(16) 2000 francs to Dr. Chauvenet, to enable him to 
continue his researches on zirconium and its complex 
combinations. 

(17) 2000 franes to Prof. Francois Franck, for the 
chronographic study of the development of the embryo, 
with special examination of the rhythmic function of 
the heart. J 

(1S) 


2000 francs to Prof. Sauvageau, for the pursuit 


of his studies on the marine alge. 
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| to live upon. 


| system is based. 
| matter of dispute, but 500 years is a liberal estimate, 


| grow, 
| utilisation of the land and for a higher production of 


| climate and a population of maximum density. 
| Japan is reported to carry a population of 1922 to the 


| to 4000 per square mile. 
| the density of population on Western land is trifling. 


| the very margin of sustenance. 


| cannot command more than 6d. 


PROBLEMS OF PRODUCTION IN AGRI- 
CULTURE.! 


‘THE fact that this address is to be delivered in the 
capital city of a State in which semi-tropical, 
and even tropical, conditions prevail, suggests some 
consideration of the future of countries in which 
vegetative development, and therefore the production 
of food, can attain such a level as is possible here. 
At the outset let me remind you of two prime facts 
in the natural history of man. In the first place all 


| civilisation is based upon food supply; no other in- 


dustry is creative, and the wealth of a community 


| might almost be measured by the amount of time that 
| remains at its disposal after it has secured, either 


from its own land, or by exchange, the food it needs 
Secondly, we must look forward at no 
very distant date, as the life of nations goes, to the 


| exhaustion of those capital stores of energy in the 


world—coal and oil—on which the current industrial 
How long the stores may last is a 


and we can be pretty sure, in a world in which 
prophecy is notoriously unsafe, that nothing remains 
to be discovered which can take the place of those 


| savings from the energy of bygone epochs that are 


represented by coal and oil. With the passing of 
industrialism the importance of agriculture will grow, 
and while the world as a whole will still be able to 
support the same number of people as are fed by 
agriculturists of to-day, great readjustments of the 
population will have to be effected, according to the 


| productive powers of the land in each country. Should 


population continue to increase, and the spread of 
organised and stable government ensures that it will 
there must come a demand for the better 


food than at present prevails; indeed, even in the last 
few years symptoms of this increasing demand for 
food have been in evidence. Let us see what the land 


| can be made to do at the present time in the way of 
| supporting population, and for that we must turn to 
| the East, where long experience of the art of intensive 


agriculture goes hand in hand with an optimum 


Rural 


square mile, entirely supported by agriculture, but 
maintaining in addition its quota of officials and in- 
dustrials. Even this number is exceeded in China, 


| where a farm of two and a half acres will support a 
| family of eight to ten people, and where, in some 
special cases, as on the island of Chungming, the 


population living wholly on the land may rise nearly 
Compared with these figures 


The United States is said to maintain no more than 
61 per square mile of its cultivated land, England 


, something above go, Ireland about 120, and Belgium, 


perhaps the most intensely cultivated of European 
countries, not more than 200 per square mile of 
cultivation. Now, these enormous densities of rural 


| population are accompanied by a very low standard 


of living; the people, if strong and healthy, exist on 
To take a cash 
standard, an experienced rural labourer in China 
a day, on which he 
will support a family. But for this small pay of 6d. 
a full day’s work will be obtained; indeed, such a 
day’s work as the white man would find it almost 


| impossible to give under the climatic conditions pre- 


vailing. 


1 Part II. of the presidential address delivered before Section M (Agricul- 
ture) of the British Association at Brisbane, by the president of the section, 
A. D. Hall, F.R.S. Part I. appeared in Nature of October 8, ror4. 
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Such a state of continuous toil seems to be the 
necessary outcome of an_ individualistic system of 
farming in countries with no great industrial outlets, 
where the pressure of an increasing population results 
in continued subdivision of the land. Of its kind 
Chinese agriculture is magnificent, so far as one can 
judge from the accounts; the land is made to do an 
extraordinary duty, bearing two or three full crops a 
year; waste is non-existent, and long experience has 
taught the farmers to anticipate in practice some of 
the most recent discoveries of science in the way of 
conserving and recuperating the fertility of the soil. 
Though no statistics are available, the land seems to 
have been raised to its highest level of productivity 
per acre, just as it has attained its maximum popula- 
tion-carrying capacity. 

Now the Australian, like other farmers in new coun- 
tries, is often reproached for the low yields per acre 
that he obtains—1o to 15 bushels of wheat per acre, 
as against 32 in England, and rather more in Holland 
and Belgium. Unfavourable as is this comparison of 
Australia with Europe, still greater appears the 
superiority of China and Japan, though it cannot be 
reduced to statistics. But the Australian quite rightly 
replies by setting up another standard of comparison ; 
not the production per acre, but the production per 
man is his criterion, and on this basis the Australian 
farmer takes a very high position indeed. Against 
the productivity of the land-when labour is unlimited 
he opposes the ideal of the productivity of the man 
when aided by machines and unlimited land. 

Organised large-scale farming supports far more 
people than the labourers actually employed on the 
land; it buys machines and raw materials like fer- 
tilisers, it pays rent and makes profits, all of which 
go to the support of other people, who are at bottom 
fed and maintained by the production from the land. 
I have calculated that the most highly cultivated farm 
with which I am acquainted in Britain, a farm selling 
merely meat, potatoes, and corn, would actually sup- 
port people at the rate of more than 1000 per square 
mile, if they were to live at such a low subsistence 
level as that of the Oriental small farmers. The 
standard of living that in fact prevails is, of course, 
very different, but, nevertheless, when all the ex- 
changes of commodities and services against food are 
completed, that square mile of highly organised farm 
land is the ultimate support of a population com- 
parable with that resident on Eastern land even 
though the number of people actually tilling the soil 
is small enough. 

But even if the number of people maintained by a 
given area under Western conditions is far greater 
than would appear from those employed in cultivating 
the soil, there must come a time when the pressure 
of an increasing population will necessitate a much 
higher agricultural efficiency in the way of production 
of food per acre. Now, if we attempt to meet this 
pressure by subdivision of the land, attracted by the 
specious appearance of a large population supported on 
the soil, the operation of competition will force them 
down to such a low standard of living as we find in 
China and Japan. A large number of men on the 
land does not necessarily make for more food for the 
community, because in practice we find that the 
standard of cultivation and production per acre of the 
small holder is actually below that of the larger farmer 
in the same class of business. For example, one 
thousand acres might be cultivated by twenty men, 
so as to produce as much food as if it were divided 
up and made to carry 200 men on five acres apiece; 
the community, considered as a whole, is richer in the 
former case by the labour of 180 men, labour that can 
be devoted to the production of other articles which the 
small holders would have to go without. Clearly, if 
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twenty men can grow a maximum of food on 
thousand acres, it is mere waste to employ 200 n 
about it, though, at first blush, in the latter case, 1 
land seems to be carrying ten times more men. 1 
only question is whetler the intensive cultivatic 
which is more or less forced upon the two hundrd 
holders of five acres, can be obtained when the arva 
is cultivated, as a whole, by only twenty men. Ther 
is no lack of evidence that it can, but the means 
which such large-scale farming can in the end beat 
mere grinding human labour, is by utilising to t!x 
full all the resources of science, machinery, and 
organisation. In fact, when the world becomes fully 
populated, the application of science to agriculture is 
the only method by which the community can be saved 
from falling into the Oriental condition of a com- 
munity of labourers working incessantly for a bar 
subsistence. 

Now, we may ask ourselves ‘what remains for 
science to do towards the improvement of agriculture. 
Practically everything. Agriculture is half as old as 
man; centuries of experience, of trial and error, of 
slowly accumulated observations, are bound up in the 
routine of the commonest cultivation of the soil; the 
science applied to agriculture is at the outside little 
more than a century old, and so far has only partially 
succeeded in explaining and justifying existing prac- 
tices. It is still in the reign of first approximations 
to the truth; these specious first approximations which 
so regularly break down when applied to the real 
thing on a large scale, where the second or even thy 
third terms really dominate the issue. The farmer is 
fond of reproaching the scientific men with the dis- 
crepancy between theory and practice; there should 
be none if the theory is complete, but in such complex 
matters as the growth of plant and animal we are yet 
very far from being able to bring into account all the 
factors concerned. A shipbuilder, for instance, having 
built to a certain speed and measured off his distance 
on the map, may reckon on making his port on a 
certain day; he finds himself wrong, because of th 
existence of a current which takes a knot or more off 
his speed. His theory was not wrong, only incom- 
plete. Fuller knowledge may map the currents and 
their velocity, but even the new calculation may be 
put out by some unexpected weather factor. Now 
the growth of a plant is determined by an infinitely 
more numerous and less measurable series of factors 
than the speed of a ship, small wonder then that the 
calculations based upon them are apt to be so 
erroneous. 

Imperfect as is our knowledge, yet we have pro- 
gressed far enough to see in what directions fruitful 
work may be done, and may plan our campaign of 
research. In connection with the soil, for example, 
the big problem is probably the prevention of the 
waste that goes on at an increasing rate as the 
becomes more enriched by the accumulation of organi 
matter. . Many soil bacteria, as we know, deal 
the compounds of nitrogen in the soil so as to set 
nitrogen gas from them, all of which actions 
sheer waste of the most valuable constituent o! 
soil, and to such an extent does this change 
place that we cannot, as a rule, expect to recover in 
the crop more than one-half of the nitrogen contained 
in farmyard manure applied to the soil. Where the 
soil is rich, and a high level of production is being 
arrived at, the percentage of waste may be «ven 
greater; for example, on the Rothamsted wheat plot, 
which has received 14 tons of dung every year, only 
about one-quarter of the nitrogen applied in the 
manure has been recovered in the crop, and less than 
a quarter remains stored in the soil. When a hundred 
pounds of nitrate of soda per acre is applied, nearly 
the whole of the nitrogen it contains will be recovered 
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in tne increased crop; with an application of 200 Ib. 
there may be a waste of 25 per cent. of the nitrogen, 
with still greater losses as the application is increased. 
The loss is not due to mere washing out of soluble 
materials, because it 1s greatest when the nitrogen is 
appiied in organic manures. Under existing condi- 
tions, high productivity in the soil is associated with 
a high rate of waste, and nowhere is this more 
marked than when cultivation is carried on under 
tropical conditions, so that one of the chief difficulties 
of tropical and semi-tropical agriculture is to maintain 
the stock of humus and nitrogen in the soil. An illus- 
tration of the waste that so often goes on in the soil 
is furnished in the practice of the cultivators under 
glass in England. For the growth of cucumbers and 
tomatoes they are in the habit of making up a very 
rich medium, half soil and half dung, but after a very 
few crops they are no longer able to use this mixture 
profitably, but must throw it away and renew their 
beds, though the rejected soil is still extremely rich 
in the elements of plant food. The recent investiga- 
tions at Rothamsted have shown that the fertility of 
this ‘sick’ soil can be restored by merely heating it 
for an hour or two to a temperature approaching that 
of boiling water, the cost of which operation is con- 
siderably less than that of renewing the soil. In this 
case the uselessness of the sick soil appears not to be 
due to the destruction of the nitrogen compounds, but 
to their retention in a condition unavailable for the 
plant. The nitrogen compounds have to be broken down 
to ammonia or nitrates before they can feed the plant; 
this process is effected by certain groups of bacteria, 
the numbers of which are limited in the sick soil by 
the excessive development of another group of soil 
organisms—protozoa, amoebz, etc., that feed upon 
the bacteria. 

We are only just beginning to take stock of all the 
changes in the soil materials that are effected by living 
organisms, some necessary, some competitors with 
the plant, some wasteful; the ultimate problem is to 
bring these processes under control in the field as well 
as in the laboratory. The antiseptic treatment of the 
land at large, after the fashion we can now clean up 
soils in pots, may seem an impossible dream, but not 
more impossible than the production of a_ heavily 
vielding weedless field of wheat would have seemed to 
primitive man. Already much may be done to set up 
a better micro-flora and -fauna in the soil by improving 
its physical conditions. The good effects of such pro- 
cesses as liming and drainage are largely due to the 
encouragement that is thereby afforded to the valuable 
organisms. Soil inoculation with such necessary 
bacteria as those which fix nitrogen when living in 
the nodules on the roots of leguminous plants has 
been widely attempted, but with very little practical 
success. The failures have generally been due to the 
fact that soils from which the nodule organism is 
absent are without it because of some chemical or 
physical defect; it is not sufficient merely to seed it 
with the organism, the soil itself must first of all be 
brought into a state to maintain its existence. The 
best of grass seeds would be wasted unless the land 
on which they are sown is first made clean and fertile. 
[he amelioration of soils on their physical side, by 
bringing clay and silt to the sands, sand and coarse 

‘les of various kinds to the clays, will eventually 
taken up on a great scale, now that engineering 
has made it possible to move earth wholesale by 
cheaper means than by primitive spade and cart. I 
have seen a cold clay cairying miserable pasture con- 
verted into good market garden land by nothing more 
than the application of a thick laver of town refuse 
and ashes; only organisation is needed to make such 
Processes economic, even when the immediate, and 
not the ultimate, return is reckoned. 
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From the point of view of manures we shall have 
to look forward to an ultimate scarcity of nitrogenous 
fertilisers; the exhaustion of sodium nitrate is only a 
question of time, the present sources of sulphate of 
ammonia will disappear with the coal, and the water 


| power which is now giving us nitrate of lime and 


cyanamide will then be too precious to be used in 
making fertilisers. Even if the new process for the 
synthesis of ammonia proved as economical as is 
expected, we ought still to depend upon the natural 
processes of nitrogen fixation, and make the farm 
self-supporting as regards nitrogen at a high level of 
production. The clover crop in the rotation usually 
followed in England will, under present conditions, 


! gather in enough nitrogen for the growth of about 
| twenty-four bushels of wheat to the acre, an equal 


quantity of barley, and twelve tons of turnips. How 


| can we similarly maintain production at a level of 
| 40 bushels of wheat, with other crops in proportion, 
| yet without any nitrogenous fertiliser from outside? 


A more immediate problem of the same kind is 
before the investigator; all around our great cities 


exist great market gardening industries, which have 
z band , 


been built up by means of the cheap supplies of stable 
manure that were to be obtained therefrom. The 
market gardener close to London and as far afield as 
Bedfordshire, rendered thin sands and gravels fertile 


by using 4o tons or more of London dung every year, 
| but the advent of the motor-car has curtailed, and 


will eventually put an end to, that supply, in which 
case how is the market gardening to be carried on? 
Nitrogen compounds and the other bare elements of 


plant food can be bought, but humus is also necessary 


to get these thin soils to yield a proper growth; what 
needs to be worked out is the cheapest and most effec- 
tive way of utilising leguminous green crops and the 


| other nitrogen-fixing organisms of the soil to maintain 


the fertility of such land, keeping in view the fact 
that it cannot be thrown out of productive cultivation 
for any length of time. What is needed is not a field 


| experiment merely, but a discussion of a whole system 
| of cultivation on the economic as well as on the scien- 


tific side. This suggests the general consideration 


that economic research in agriculture is still in its 


infancy. How often do we find close at hand two 
farmers, both good practical men, with entirely diver- 
gent views on the rotation to follow or the manage- 
ment of their stock, one swearing by early maturity 
and a forcing diet, the other by cheap if slow produc- 
tion. The advantage of one system over the other is 


| not a mere matter of opinion and personal idiosyn- 


crasy, it is possible to reduce it to terms of pounds, 
shillings, and pence. The prime necessity is the appli- 
cation to farming of a system of costs book-keeping, 
such as prevails in a well-organised business. It is 


| possible to obtain such figures from a farm; the 


method is as yet perhaps too complicated for the 
ordinary farmer to follow, but as an instrument of 
investigation in the hands of a teacher at one of the 
agricultural colleges it may be made to yield results 
of great value both to the individual farmer and to 
all those who have to take more general views of 


| agriculture. 


Returning to the purely scientific aspects of research, 
the whole of existence is based upon the fundamental 


| process by which the green leaf utilises the energy of 
| the light falling upon it to split up the carbon dioxide 


of the atmosphere and transform it into those funda- 
mental carbon compounds—sugars, starches, etc., 
which build up the substance of the plant. The 
animal creates nothing; it is only a transformer, and 
rather a wasteful one at that, of the compounds 
initially built up by the plant. Now, though the leaf 
is thus the prime creative force, it is yet a compara- 


! tively ineffective machine for dealing with the energy 
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contained in the light, for it does not succeed 
in storing up in the shape of plant materials 
it produces as much as 1 per cent. of the energy 
that falls upon it as light, and in bright, tropical 
light the percentage utilised is even less. A steam 
engine, given a certain amount of energy in the 
shape of coal, turns out again about one-seventh of 
it in the shape of useful work; a gas or oil engine is 
an even more effective transformer. Can the duty of 
the leaf be increased so that it shall effect a greater 
production of dry matter for the amount of light 
energy it receives? We know very little as yet about 
even the sequence of chemical changes in the leaf 
beyond the fact that we begin with carbon dioxide 
and water and end with oxygen and some sort of 
sugar, we are beginning to acquire knowledge as to 
the extent the rate of change is affected by the supply 
of light, carbon dioxide, and water, and by the tem- 
perature. But we have now many examples in chem- 
istry of reactions being speeded up or rendered more 
complete by means of some adjustment of the external 
conditions, so it is perhaps not too much to expect 
that this fundamental process of carbon assimilation 
may also be tuned up until the leaf becomes of greater 
efficiency than at present in producing tissue from the 
materials and energy supplied to it. 

Probably the most immediate successes are before 
the plant-breeder, now that the application of the 
Mendelian theory has provided a method which renders 
both speedy and certain the processes of crossing and 
selection whereby the practical men of the past, work- 
ing almost at haphazard, have already effected such 
enormous improvements in our cultivated plants. 
Among cereals, the qualities in demand, qualities 
which we know to be obtainable, are resistance to 
disease, stiffness of straw, and a large migration 
factor. We want to get rid of the plant-doctor, as it 
were; spraying and other prevention or curative treat- 
ments are both costly and of limited efficacy; the 
desirable method is to keep the plant free of disease 
by means of a naturally resistant constitution, and by 
establishing healthy conditions of soil and nutrition. 
As to stiffness of straw, the incapacity to stand up is 
probably the chief cause which limits the yield of corn 
crops in Britain wherever the farming is high. When 
a man keeps much stock, and buys cake either for his 
bullocks, or to feed to his sheep on the turnips, the 
land becomes so rich that the first corn crop will only 
stand up under exceptionally favourable weather con- 
ditions, and the farmer, so far from buying more 
fertiliser, cannot take full advantage of what is already 
in the soil. The land is often rich enough to yield 
60 bushels of wheat to the acre, but it is exceptional 
that a crop of such weight will stand up so that it can 
be harvested by a self-binder. Mr. Beaven, in this 
section, has already dealt with migration; clearly it 
is a matter of great importance to the plant-breeder. 
Though the details have only been worked out for 
barley, the different varieties of any cultivated plant, 
wheat, for example, are very much alike as regards 
their gross productive power—i.e. the whole material 
grown weighs much the same in a dried condition. 
Even different crops produce much the same amount 
of dry matter when grown under the same conditions, 
this gross productive power being in all cases the 
similar product of the environment—i.e. the result 
arising from the supply of food, water, light, tempera- 
ture, etc. But granted that the different crops possess 
this same gross productive power, then their com- 
parative usefulness depends upon the greater or less 
completeness with which they transform the crude 
material into products that may be used as food for 
man. In the cereals, for example, we want as much 
as possible of the original stuff manufactured by the 
leaf to be migrated later in the plant’s life into the 
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| not low-grade straw. 


| per 





| selection. 
| importance; because the more intensive cultivation of 
| the western side of Great Britain, where the high 
| rainfall renders the growth of cereals a somewhat 


| the cultivator. 





seed; of the total weight of the crop we want t 
largest possible proportion to be high-grade grain anc 
Mr. Beaven has shown that 
the various varieties of barley do differ constant) 
in their proportion of grain to straw, and as, withc 
doubt, the same differences hold for other crops, this 


| is a matter which must be watched by the pla: 


breeder. 

Cereals are not, however, the only materials upx 
which the plant-breeder has to work; indeed, they are 
already among the most advanced of our domesticat« 
plants, and the other farm crops require great improve- 
ment before they reach the level of wheat and oats, 


| Sugar beet affords a most interesting case; by selec- 


tion the percentage of sugar contained in the root h 
been raised by one-half. The total amount of mate: 
grown per acre remains, however, much where 
was, because of the difficulty, the impossibility, 


| fact, as yet, of testing the yielding capacity of < 
| seedling root whereas its sugar 


contents can 


measured with ease. The same difficulty is seer 


| among our other root crops; such improvement as ha 
| been effected in the mangold, turnip, etc., has chiefly 


been in the shapeliness and habit of growth of the 
root, these alone being the characters that are apparent 
to the selector dealing with a group of seedlings. 
To some extent these may be correlated with total 
vield, but how little may be judged from the fact that 
the long red mangold, one of the very oldest varieties, 
is still the largest producer of dry matter and sugar 
acre. The comparative yield of cereal varieties 
may be tested by the growth of a few hundred plants 
under rigorous conditions; some similar method will 
have to be worked out for root and fodder crops, 
before the plant-breeder can make much headway with 
them. Granted such a method, the plant-breeder has 
a fine, unexplored field before him in the leguminous 
and cruciferous fodder crops, and again in the fibre 
plants. Commercial flax, for example, is an entirely 
heterogeneous mixture of varieties, which never 
appears to have been subjected to the most ordinary 
The fodder crops are matters of immediate 


speculative industry, subject to loss at harvest and 


| difficulties in the spring preparations for sowing, de- 


pends upon the elaboration of a system of farming 
based upon rapidly growing fodder crops. At present 


| these districts produce milk, meat, and store stock, 


mainly from grass land that gets but little aid from 
The gross productive power of such 
land is small, and under the plough can be enor- 
mously raised, but arable farming has hitherto been 
avoided, except at times of abnormal prices, because 
of the risks attending harvesting. With improved 
fodder crops in place of grain a more profitable system 
of husbandry would replace the crops. Again, a new 
country like Australia will have to evolve its own 
fodder crops to suit the climate, and its own soil 
regenerating plants. 

Despite the fact that a given area of land will 
produce something like ten times as much human 
food of a vegetable nature as of meat and milk, if 


| mere power of supporting life is considered, we ma\ 


assume that the human race will not for a long time, 


| if ever, turn to vegetarianism. Absolute pressure of 
| population, supposing the maximum has to be sup- 
| ported that the land can be made to carry, would put 
| an end to the preliminary conversion of vegetable 
| into animal food, but it is probable that the dominant 


races will insist on remaining flesh-eaters even if that 
necessitates the limitation of their own numbers. 
However, the scientific man has at present little to 


‘ say to this sociological question; his business is to 
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make the animal a more efficient converter of coarse 
vegetable fodder into high-grade food. That there is 
plenty of room for development in this direction may 
be inferred from the tacts that Prof. Wood has 
directed attention to in the paper he has recently sub- 
mitted to this section. What the grazier calls a good 
doer will lay on as fat and flesh 20 per cent. of the 
energy it receives in its food, as against 7 per cent. 
stored by a bad doer; here is an enormous margin 
for improvement if the average cattle are oniy brought 
up to the level of efficiency of the best. No one has 
yet worked out the most economic rate of feeding for 
different classes of live stock, the type of ration that 
will produce the largest amount of meat from a given 
weight of food, independent of the rate at which the 
increase takes place. 

Granted the dependence upon research of the agri- 
culture of the future if it is to meet the requirements 
of an increased population and a more advanced state 
of society, how can the required investigations best 
be organised? We may take it for granted that in 
some form or other the State must find the funds; 
in this connection at any rate there are no prizes for 
the private worker such as would make agricultural 
research a tempting, even a possible, commercial 
speculation. There is a very limited field for patents 
or royalties; the breeder of a new crop variety can 
only exploit it with success if he has some big com- 
mercial organisation behind him, and even then a 
very few seasons place it in everyone’s hands. The 
solutions to most of the great outstanding problems 
which I have outlined above could not be sold at a 
price, however much they might improve the output of 
every farmer. Indce’, there is this character about 
the advances which science may make in agriculture, 
and it explains the tack of interest in research ex- 
hibited by many hard-headed farmers, that the benefit 
comes to the community rather than to the individual. 
Farmer is competing with farmer, and if production 
is raised all round the price is apt to drop corre- 
spondingly, so that shrewd men who are doing very 
well as things are, are very content with their limited 
vision, provided the general ignorance remains un- 
enlightened. However, we need not argue this point; 
every civilised country has accepted the necessity of 
maintaining agricultural research; even Great Britain, 
the last home of go-as-you-please, has fallen into line 
within the last year or two. 

Assuming that the State pays, ‘shall the immediate 
organisation and control of the work remain with the 
State direct, or be placed in the hands of semi-official 
bodies like the universities? The character of the 
work required must settle this question. We may as 
well make up our minds at the outset that agricultural 
research is a very complex affair, which is going to 
arrive at commercial results very slowly. It deals 
with the fundamental problems of, life itself; its 
problems mostly lie in the border country where two 
or more sciences meet, the debatable land which the 
man of pure science distrusts and affects to despise 
because there his clean and simple academic methods 
do not apply. Hence we have to attract to research in 
agricultural matters minds of the very best quality, 
men of imagination and determination, and give them 
scope and freedom to make the best of themselves. 
Now it has been recently claimed that the nation can 
only attract men of the necessary quality to research 
by instituting some system of prizes that shail be 
commensurate with the rewards that lie before the 
successful lawyer or business man, who has embarked 
upon some competitive commercial career. I entirely 
dissent from this view; the quality of a man’s work 
1s not to be measured by the results it happens to 
attain, for results are often matters of luck, but least 
of all is to be measured by the amount of public 
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attention the results arouse. It is in the nature of 
some kind of discoveries to excite the populag imagina- 
tion, but these discoveries do not necessarily involve 
more credit to the discoverer than many others the 
burial-place of which in this or that volume of Trans- 
actions is known only to a select few. Once make 
publicity the criterion, and the scientific man is at the 
mercy of the boom and the advertisement; a good 
newspaper manner is more valuable than high thinking. 
Moreover, I would for the man of science say with Mal- 
volio : ‘I think nobler of the soul."’ Give him a living 
wage and proper opportunities and he will give his 
best work without the added inducement of a chance 
of making his fortune. The real point is the living 
wage, and this does not mean the starveling price at 
which a man can be bought just after taking his 
degree. At present the career of research has some 
of the aspects of a blind-alley employment, the young 
man enters on it with enthusiasm, only to find ten 
years later that he has no market value in any other 


| occupation and that he is expected to continue on an 


artisan’s wage. 

We have then to ensure the scientific man con- 
tinuous employment; in such special subjects as agri- 
cultural science presents, we cannot trust to pick him 
for a particular job, and let him go when it is finished ; 
there must be some reasonable sort of a career in 
investigation. The State cannot simply pay for 
results; men will not qualify for such precarious 
chances of employment. The great results come as 
incalculably as the great poetry, their value is similarly 
untranslatable into the cash standard, and though no 
provision of posts can ensure a supply of the finest 
flowers of the mind, routine science has this advantage 
over routine poetry, that it has some value and is even 
necessary to bring to fruition the advances of the 
pioneers. And when the great mind does happen to 
be born, he can only be turned to account if an 
organisation exists within which he can find oppor- 
tunities for work. Now such an organisation seems 
to be provided by the universities rather than by the 
State. The type of man who makes an investigator 
is apt to be markedly individual; he can work better 
under the looser system of control that prevails in a 
university than under the official hierarchy of a 
Government department. The methods of research 
are anarchical, and ought to be continuously destruc- 
tive of accepted opinions; when a Government depart- 
ment takes an official point of view, it is apt to insist 
on its being respected, and not criticised by its officers 
on the strength. It has happened within recent years 
that a scientific man in Government employment has 
had to choose between his salary and his conscience, 
and though university laboratories are not always 
temples of free thought, their atmosphere is distinctly 
more open than that of a Government office. The 
type of man most fitted for research is more attracted 
by a university than a department; he wants his value 
to be measured by the quality of his scientific work, 
rather than by his official adaptability. But the 
greatest objection to making research a function of 
Government is that it is of necessity subjected to an 
annual detailed justification of its expenditure to a 
non-expert legislative body. When one reads the 
cross-examination of this or that investigator by the 
Committee of Public Accounts of certain States which 
maintain departments of agricultural research, one 
realises the hopelessness’ of expecting the slow, far- 
reaching scientific work that ultimately counts, from 
men who are subject to such an annual criticism. 
The almost complete sterility of certain State organi- 
sations for research on a great scale can be absolutely 
set down to the call that prevails for an annual report 
of results which seem to pay their way; only a talent 
for advertisement comes to the front under such a 
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régime. Of course, a State must maintain labora- 
tories which undertake a certain amount of investiga- 
tion in connection with its duties in the control of 
disease, etc., but, though it may be difficult to draw 
a defining line between research that arises out of 
administration and research in pursuit of knowledge, 
the distinction is easy to make in practice. kor 
example, the State needs a veterinary laboratory for 
the purpose of checking the conclusions upon which 
the administrative regulations regarding this or that 
disease are based, and of testing serums, vaccines, 
and the like, but it would prove false economy in the 
end to entrust to this official institution the sole re- 
sponsibility for investigations into animal diseases. 

Another advantage that arises from entrusting agri- 
cultural research to the universities is that thereby 
one obtains the advice, and often the active co-opera- 
tion of men in the departments of pure science. I 
have already indicated how complex are the questions 
that agriculture raises; the man who is working out 
soil problems may find one day that he is brought to a 
standstill by some physical or even mathematical 
difficulty he is not competent to deal with, on another 
occasion he may wish to consult a geologist, or again 
a zoologist. No soil laboratory pure and simple can 
afford to have men of all these qualifications upon 
its strength, but if it is attached to a university, its 
men are naturally in constant contact with other 
specialists from whom they may informally obtain the 
assistance they need. A _ special purpose laboratory 
must suffer if it is isolated from the general current 
of science, and this is particularly true of agriculture 
with its many contacts, and the natural inclination to 
locate its institutions in the country. Some link must 
be maintained between the research institution and 
the practical farmer, not so much for the sake of the 
latter, because he is rarely in a position to utilise 
directly, or even to understand, the work of the inves- 
tigation, but in order to keep the work real and non- 
academic. Even from the purely scientific point of 
view the most fruitful lines of research are those sug- 
gested by practical life; many effects that prove to be 
of fundamental imvortance to theory, only become 
apparent in the large-scale workings of the commer- 
cial undertaking. The contact with farming that the 
research-worker needs should be provided by his asso- 
ciation with the university department that is teach- 
ing agriculture and advising the farmers of its dis- 
trict; thus is established the connection that on one 
hand brings the farmer’s problems to the investi- 
gators, and on the other translates the investigators’ 
results into practical advice. As I see it, the ideal 
organisation of research in agriculture is to associate 
a more or less specialised institution for the investiga- 
tion of a particular class of problem with a university 
possessing an agricultural department, which is also 
charged with extension work by way of lectures and 
advice within its own sphere of influence. How 
specialised the institution may become must depend 
upon the numbers of universities available, but there 
is a real economy in specialisation, in inducing each 
iustitution to throw its whole strength into one line 
of work, for universities, like men, cannot afford to 
be Jacks of all trades. 

Many of my hearers may think I am sketching out 
a very ambitious and extensive programme about 
which the only certainty is the creation of a consider- 
able number of salaried posts for men of science, but 
when I think of the futilities upon which so much 
public money is spent in every country, I am almost 
ashamed to justify the expenditure by pointing out 
that an increase of 10 per cent. in any one of the 
staple crops of a country, such an increase as is well 
within the powers of the scientific man to effect in 
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no great length of time, would pay over and ove 
again for the organisation I have indicated. Even if 
the research went on for the sake of knowledge alone, 
every nation is able to allow itself a certain amount 
of intellectual luxury. Moreover, to return to m 
original text, it is only by the aid of agricultur: 
science that the world is ultimately going to be allowed 
to enjoy any luxuries at all; as the fundamentally 
agricultural basis of society again becomes apparen 
the one thing that will save it from sinking down int 
a collection of families each wringing a bare subsis 
ence from a tiny plot of ground will be the applicatic 
of the fullest knowledge to the utilisation of the land. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


BiIRMINGHAM.—In consequence of the abnormal con- 
ditions created by the war, the election to the Poynting 
chair of physics has been postponed, and Dr. G. 
Shakespear has been appointed acting professor 
physics. 

EpinsurGH.—Dr. G. L. Gulland has been appointed 
to the chair of medicine, vacant through the resigna- 
tion of Prof. Wyllie. 

Lonpon.—It is announced that Sir Henry Miers, 
F.R.S., has resigned the principalship of the Univer- 
sity in order to accept the appointment of Vice- 
Chancellor of Manchester University. The resigna- 
tion has been accepted by the Senate with great 
regret. Sir Henry Miers was appointed principal in 
1908, in succession to Sir Arthur Riicker, F.R.S. Hi: 
was formerly Waynflete professor of mineralogy at 
Oxford. 

Oxrorp.—On January 26 Convocation grateft 
accepted a sum of 45o0l. offered to the University lb 
friends of the late Prof. Gotch, with the view of 
perpetuating the memory of the late Waynflete pro- 
fessor, and of encouraging the study of physiology 
within the University. The income of the fund will 
be applied, first, to the establishment of a Gotch 
memorial prize to be awarded annually, after exam- 
ination, to a student in the physiological laboratory ; 
and, secondly, to the creation and maintenance of 
a Gotch memorial library in the same laboratory. A 
portrait of Prof. Gotch is now hung on the walls of 
the department which was the scene of his fruitful 
labours. 

In the same Convocation leave of absence was 
given to Prof. G. C. Bourne, Linacre professor of 


| comparative anatomy, who is engaged in mili 


service. Mr. E. S. Goodrich is acting meanwhil 


the professor’s deputy. 


The books bequeathed to the University by the 
Prof. Ingram Bywater, are stated by Sir Will 
Osler, F.R.S., regius professor of medicine, to be of 
high value and interest. 


THE Secretary of State for India has appointed \Ir. 
L. G. Owen to be professor of mathematics at th 
Government College, Rangoon. He _ has 
pointed Mr. W. Fyfe to the post of Instructo 
Manual Training for the Madras Presidency. 


AMONG the bequests included in the will of the 
Dr. I. Burney Yeo, emeritus professor of medici: 
King’s College, London, are 3000l. to the Royal Medi- 
cal Benevolent College, Epsom, and soool. to King’s 
College (London) Hospital Medical School fo 
‘Burney Yeo Fund” to be used for furthering 
success of the school. 


also 


Tue .London County Council has arranged 1 
free course of lectures to be given at the Horn 
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afternoons, commencing on January 30, upon the 
following subjects :—Lightning and the thunderbolt 
in folk-lore, Mr. E. Lovett; From _ the- ancient 
herbalist to the modern botanist, Dr. E. Marion 
Delf; The history and associations .of the art of 
spinning by hand, Mr. W. Dale; The history of 
writing, Mr. A. R. Wright; Children’s toys: their 
origin and folk-lore, Mr. E. Lovett. Particulars of 
further lectures will be announced later. 


Ar the end of last month the Merchant Venturers’ 
Technical College, Bristol, published a preliminary 
list of present and former members of the College 
who are at present serving with the Army or Navy, 
and who have volunteered for service; 362 names were 
included, but since the list was printed additional 
names have been received daily, and the total now 
amounts to 416. Among those whose names appear 
in the list, there are 26 naval officers and 36 officers 
holding commissions in the Army. Perhaps the best 
known name amongst the former students who appear 
in the list is that of Squadron Commander E. F. 
Briggs, who received his engineering training in the 
College, commanded the aerial raid on the Zeppelin 
factory at Friedrichshafen, and was wounded and 
captured there in November last. 

We have received a copy of the first issue of a new 
American educational periodical entitled School and 
Society. It is to be a weekly magazine, and will 
follow the general lines that are familiar to us in 
this country in our contemporary Science. The paper 
will be conducted by the editor of Science, Prof. J. 
McKeen Cattell, professor of psychology in Columbia 
University, and is intended chiefly for teachers in 
the lower and higher schools of the United States. 
Among the contributors to the first issue are Dr. 
Eliot, president emeritus of Harvard University, and 
Prof. G. Stanley Hall. We commend the new pub- 
lication to students of education as likely to provide 
authoritative information about educational effort in 
the United States in an interesting and attractive 
form. The magazine is published by the Science 
Press of New York City, and each number costs 
io cents. 


A BEQUEST of 600,0001. to Oberlin College by Dr. 
C. M. Hall, the distinguished electrochemist and 
manufacturer of aluminium, is announced in the issue 
of Science for January 15. The bequest is in the form 
of 400,0001. endowment to be used for any purpose, 
100,000l. to be used to build an auditorium, 20,000. 
for the auditorium’s maintenance, and 40,0001. to be 
spent for improvements to the grounds. The college 
receives in addition all property in Oberlin owned by 
Dr. Hall, and a valuable art collection. From the 
same source we learn that by the will of Miss Grace 
H. Dodge, for many years known for her educational 
and philanthropic activities in New York City, con- 
tains bequests of 280,o00l. for educational and charit- 
able purposes, as well as a number of deferred be- 
quests of the same character. The sum of 100,000l. 
is bequeathed to Teachers College, Columbia Univer- 
sity, in the founding and conduct of which she took 
an active part. The college will receive two deferred 
bequests, one of which may be large. 

Tue fifth report of the Royal Commission on the 
Civil Service (Cd. 7748) is concerned with the Diplo- 
matic Service (including the Foreign Office) and the 
Consular Service. Among the recommendations of 
the Commissioners made in connection with the Diplo- 
matic Corps and the Foreign Office, are the follow- 
ing :—The existing property qualification for admis- 
sion to the Diplomatic Corps (i.e. the possession of a 
Private income of at least gool. a year) should be 
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| president, in the chair.—Dr. C. 
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Foreign Office and for the Diplomatic Corps, and 
upon the reports of which nominations to sit at the 


| examination are granted by the Secretary of State, 
| should be reconstructed on a broader basis, and should 


include a non-official member. ‘The existing require- 


| ment that applicants for the diplomatic establishment 


of the Foreign Office and for the Diplomatic Corps 


| should first obtain the permission of the Secretary of 
| State to appear before the Board of Selection should 


be removed. All applications should be laid directly 


' before the Board of Selection. The entrance exam- 


ination for the Foreign Service (i.e. the diplomatic 


| establishment of the Foreign Office and the Diplomatic 


Corps) should be the combined examination for the 
administrative grades of the General Civil Service 
(Class I.) Asmall Departmental Committee should be 


appointed with a view of providing for the better 


training of junior members of the Diplomatic Corps, 
the reduction of its numbers, the devolution of routine 
work, and the improvement of office methods abroad. 
In connection with the Consular Service, it is recom- 


| mended that recruitment should be by open competi- 


tion in all branches of the Consular Service. The 
principle should be adopted of taking young men at 
an age corresponding to a definite stage in the educa- 


| tional system of the country, and then training them 
| for their work. On passing out of training, pro- 


bationers should be appointed to the grade of Consular 


| Assistant, and placed under the charge of a selected 


Consul at an important station to learn practical work. 


SOCIETIES AND ACADEMIES. 
LONDON. 
Royal Society, January 21.—Sir William Crookes, 
Chree : Atmospheric 


1898-1912. A previous paper discussed results ob- 
tained from the Kelvin water-dropping electrograph 
at Kew Observatory. for the period 1898-1904. The 
present paper discusses the data from the fifteen years 
1898-1912. Particular attention is given to the char- 
acter of the diurnal variation, as to how it varies 


| throughout the year, and as to the nature of the 
| differences apparent between different years. The 


predominance of the 12-hour term over the 24-hour 
term in the diurnal variation, which is especially 
conspicuous in summer, is found to vary greatly from 
year to year. The 12-hour term shows less fluctua- 
tions either in amplitude or phase than the 24-hour 
term.—Prof. A. E. H. Love: The transmission of 
electric waves over the surface of the earth.—An 
analytical solution of the general equations of electro- 
dynamics is obtained for the case of waves generated 


| by a vibrating doublet in presence of a conducting 


sphere, and is adapted to obtain the known solution 
for perfect conduction, and the correction for moderate 


| resistance, such as that of sea-water. The known 
solution is expressed by the sum of a series involving 
| zonal harmonics, and the correction by a_ similar 


Different results have been obtained by 
different writers who have investigated the numerical 
In the paper a new method 
of summing the series is explained, and worked out 
in detail for the wave-length 5 km. In the case of 
perfect conduction the result confirms that found by 
H. M. Macdonald (Proc. Roy. Soc., Ser. A, vol xc., 
1914, p. 50). The effect of resistance is found to be 


‘a slight increase of the strength of the signals at 


considerable distances, counteracting to some small 


‘ extent the enfeebling effect of the curvature of the 


surface.—L. Silberstein: Electromagnetic waves in a 





NATURE 


[JANUARY 28, I9I5 








perfectly conducting tube. The problem of waves in 
conducting tubes, which has already been treated by 
various authors, is here taken up with the purpose of 
developing some of its solutions which offer note- 
worthy peculiarities with respect to the velocity of the 
corresponding waves. The waves investigated are 
axially symmetrical and of permanent type. Their 
velocity of transfer along the tube is a comparatively 
simple function of the period of vibration and of the 
‘“‘order’’ of waves, and it exceeds, for each of these 
waves, the velocity of light in free space. The pecu- 
liarities of distribution of the lines of force are illus- 
trated by two examples with annexed drawings. The 
paper closes with remarks concerning superpositions 
of waves of the specified kind, more especially of 
electromagnetic pulses.—H. B, Keene: An electrically- 
heated full radiator. The essential conditions in a 
determination of the constant of the Stefan-Boltzmann 
law of radiation are, either that both ‘‘ emitter '’ and 
‘receiver ’’ are full radiators, or that the amount by 
which they fall short of full radiators is known—an 
amount difficult to determine with certainty. Hitherto, 
a measurement of this constant has not been made 
under full radiation conditions. This paper describes 
an electrically-heated ‘‘constant temperature enclo- 
sure”’ which has been constructed for temperatures 
in the neighbourhood of 1100° C. It consists of a 
hollow cylinder of alumina, about 8 in. in diameter, 
closed with conical end pieces of the same materiaf. 
Three separate windings of platinum strip provide a 
means of - adjusting the temperature distribution 
within the enclosure, which can be made uniform to 
within two or three degrees. At the apex of one of 
the cones is a circular aperture which emits radiation 
closely approximating to full radiation. It is intended 
to use this radiator in conjunction with a full receiver, 
described in an earlier paper, in order to determine 
the value of the radiation constant under “ black- 
body "’ conditions. 


Geological Society, January 6.—Dr. A. Smith Wood- 
ward, president, in the chair.—C. I. Gardiner; The 
Silurian inlier of Usk (Monmouthshire). The Usk 
inlier lies a few miles north of Newport (Mon.). 
Between the coalfields of South Wales and the Forest 
of Dean the Old Red Sandstone is bent into an anti- 
cline, the axis of which runs very nearly north and 
south. This has been denuded away to the west of 
Usk, and Silurian beds have been exposed, the rocks 
seen being of Ludlow and Wenlock age. In the 
southern part of the inlier the Silurian rocks are 
arranged in two anticlinal folds, the axes of which 
run nearly north and south and dip southwards. 
These folds are separated by a fault. The Old Red 
Sandstone is believed to rest unconformably on the 
Ludlow Beds along much of the margin of the Coed-y- 
paen anticline, and beneath the Ludlow beds, which 
are about 1300 ft. thick, come 35 to 4o ft. of a 
Wenlock Limestone, which covers Wenlock Shales : 
of these latter some 850 ft. are seen. At their base the 
Ludlow Beds seem to pass conformably down into the 
Wenlock Beds, and the Wenlock Limestone is prob- 
ably not at the summit of the Wenlock Shales. The 
Wenlock Limestone occurs either in irregular layers 
separated by sandy shales, or in massive beds largely 
made up of crinoid fragments.—S. R. Haselhurst : 
some observations on cone-in-cone structure and their 
relation to its origin. In a brief review our state of 
knowledge is summarised, and the deductions of other 
investigators are analysed. The author critically 
examines the accepted hypothesis that cone-in-cone 
structure is something essentially due to crystallisa- 
tion. He describes the results of some high-pressure 
mimetic experiments. These experiments were de- 
signed to produce this structure, and reveal what the 
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author believes to be many new points on the origin 
of concretions and cone-in-cone in particular. ‘lhe 
experiments are new, inasmuch as the media uscd, 
namely : brittle, semi-plastic, and plastic, are enclosed 
in tunics of varied design, and then subjected either 
to a high uniform hydrostatic pressure or to a direct 
thrust. The author concludes from the evidence :—(1) 
That cone-in-cone is not due to crystallisation, but is a 
mechanically produced structure due to great and 
localised pressure; (2) that it is closely allied to tix 
phenomenon known as pressure solution; (3) that 
cone-in-cone structure is closely associated with othe: 
rock-structures which are mutually indicative the on 
of the other, and also of their mode of origin. 


EDINBURGH. 
December 21, 1914.—Sir Thoms 
the chair.—Sir Thomas 
Fraser ; The poisoned arrows of the Abors and Mishmis 
of north-east India, and the composition and action of 
their poisons. A large collection of arrows, bows, 
and quivers had been received from time to tim 
from medical and military officers of the Indian Army, 
and it was soon apparent that different poisons wer 
used in different groups. In one group, chiefly used 
by the Mishmis, the action of the poison suggested 
aconite as the active agent. In another group, used 
by the Abors, the arrows yielded, on extraction with 
ether, an oil with the physical characters of the oil 
This oil could not produce death 
in warm-blooded animals, but was lethal to frogs. 


Royal Society, 


| The poison on the aconite arrows varied greatly in 


power. If the whole of the poison of one arrow 
were absorbed, a most improbable possibility, th: 
most active arrows carried enough to kill three men. 
—J. Herbert Paul: Regeneration of the legs of 
Decapods from the preformed breaking planes. When 
a lobster, hermit crab, or shore crab loses a limb, 
a small limb bud forms as the first stage in the pro- 
cess of regeneration. When the animal moults, this 
bud rapidly expands to the size of the true complet 
limb, becomes covered with a hard calcified layer lik: 
the rest of the integument, and gains full functional 
power in a few days. The paper contained a detailed 
account of the manner in which the various stages 
of regeneration were effected. When the old limb is 
lost the valvular action of the diaphragm at thi 
breaking plane prevents hemorrhage; and in th 
regenerative process a new diaphragm is the first 
structure laid down.—Prof. Alex. Smith and R. H. 
Lombard ; The degrees of dissociation in the saturated 
vapours of the ammonium haloids. The paper was 
concerned with the densities and degrees of dissocia- 
tion of the chloride, bromide, and iodide of ammo- 
nium. In the chloride the degree of dissociation was 
nearly constant within the range of temperatures 
from 280° to 330°; in the bromide it reached a maxi- 
mum about 320°, and diminished steadily up to 388°; 
and in the iodide it was practically zero. There was 
evidence in the last case of association above 340°. 
The results for the bromide showed that, about 320°, 
the heat of dissociation was positive. This seemed 
to be the first observation of a positive heat of dis- 
sociation in the gaseous state. 


Paris. 


Academy of Sciences, January 11.—M. Ed. Perrier in 
the chair.—L. Lecornu: The deformation of cylin- 
drical tubes.—André Blondel: Calculation of the 
range of optical projectors both on land and sea. A 
formula is deduced in which certain constants can 
only be determined experimentally, and suggestions 
are made as to the best means of determining tliese 
constants. — Edouard Heckel: Solanum  Caldasii 
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—— 


Kunth (5. guaraniticum, Hassler) from the sys- 
tematic point of view. S. Caldasii and S. etuberosum 
have been regarded by Berthault as identical species. 


The author points out their differences, and states | 


that the only point they have in common is the fact 
that they both occur in Chilii—F, Bompiani: The 
geometry of Laplace’s equation.—J]. Cabannes: The 
diffusion of light by air. A beam of light from a 
quart mercury lamp was examined at right angles 
to the path of the beam, and measurements made 
both optically and photographically of the intensity 
of the diffused light. No diffusion occurs when the 
beam is in a vacuum, and Lord Rayleigh’s diffusion 
formula was quantitatively confirmed.—L. Gay: The 
expansibility product.—Qschsner de Coninck: The 
molecular weight of the oxybenzoic acids. The 
method is based on the determination of the calcium 
in the calcium oxybenzoates, these being obtainable 


in a state of high purity.—J. Repelin: The prolonga- | 
| communication J. Bougault suggested that phenyl- 


tion towards the east of the Senonian synclinal of the 
Plan d’Aups, Saint-Baume.—Jean Chautaud: The 


origin of the petroliferous mounds of Texas and | 
| are now given, based on the differences in reactivity 


Louisiana. Contribution to the study of the origin 
of petroleum. The hypotheses put forward to account 


for the formation of these mounds are not in accord | 


with the geological structure of the region. These 
hypotheses are criticised in detail, and it is shown 
that the mounds have.an origin which is independent 
of orogenic or .eruptive actions. 
formation suggested by the author are sedimentation 
in an intermittent lagoon, followed by a hydrocarbon 
decomposition of the organic débris, the transforma- 
tion of the anhydrite into gypsum, with resulting 
compression and the migration of the petroleum 
under the influence of the pressure exerted on the 


mother rocks.—N. Arabu:; Studies on the Tertiary | 
| S.E., that is, in Italy. 
Vindobonian in Thrace.—A, Boutaric: The polarisa- | 


formations of the basin of the Sea of Marmora. The 


tion and absorptive power of the atmosphere. Ob- 
servations carried on during three years confirm the 
views of K. Angstrém that the absorptive power of 
the atmosphere should depend on the diffusion and 


quantity of the absorptive gas present, mainly water | 


vapour. The main factor is shown to be the dif- 
fusion. From observations of calorific intensity, 
polarisation, and hygrometric state carried out at a 
given station for some years, it is possible to predict 
the calorific intensity at different times on a given 
day from measurements of the polarisation and hygro- 
metric state, or even from a simple polarimetric 
observation alone.—A. Goris and Ch. Vischniac: Tor- 
mentol, a principle’ extracted from Potentilla tor- 
mentilla. The substance is crystalline, contains no 
nitrogen, and nas the composition C,,H,,O,,. Its 
constitution has not been completely worked out, but 
it is an ether-alcohol.—F. Bordas: A new arrange- 
ment for the disinfection of clothing. A description 
of an apparatus, easily put together, capable of dis- 
infecting with steam at a temperature of 105° to 108° 
the clothes of five hundred men per hour.—Victor 
Henri: The possibility of phosphorus being carried 
into wounds produced by the projectiles of the German 
artillery (see p. 598).—W. R. Thompson: An intra- 
cuticular parasite of Hamemalis virginiana. 


18.—M. Ed. Perrier in the chair.— 
Hamy: The exact determination of the 


January 
Maurice 
collimation of non-reversible meridian telescopes. It 
is shown that the usual method of adjustment with 
two collimators may be affected by a systematic error 
and the substitution of two plane parallel mirrors is 
Suggested, their diameter being at least equal to that 


of the objective of the instrument. Such mirrors can 
now be made with high precision, and a method of 
adjusting them to exact parallelism is given.—M. 
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| Madrepore, 





| Pp. xv+ 169. 





| Guichard ; Surfaces such that the centres of the spheres 


osculating the lines of curvature of a series, shall be 
a paraboloid of revolution.—F. Gonessiat: Results of 
the observations of two occultations of the Pleiades 
by the Moon. Details of observations made at Algiers 
on September 20 and December 11, 1914.—B. 


| Jekhowsky ; Observations of Delevan’s comet, 1913f, 


made at the Observatory of Paris, with the equatorial 
in the western tower of 30-5 cm. aperture. Positions 
are given for December 18, 24, 26, 28, and 29, both 
of the comet and the comparison stars. On December 
29 the comet appeared as a _ rounded nebulosity 


| 40 seconds diameter with a nearly stellar nucleus of 


6-5 magnitude.—G. A. Miller: Sylow’s theorem.— 
Foveau de Courmelles: Determination of the position 
of projectiles in the human body by radioscopy. Two 
methods based on the use of a fluorescent screen are 
described.—J. Bougault and Mile. R. Hemmerlé: The 
tautomerism of phenylpyruvic acid. In a previous 


pyruvic acid might exist in two tautomeric forms, 
enolic and ketonic. Further proofs of this isomerism 


of the acid and its alkali salts towards acetic acid, 
potassium permanganate, and semicarbazide. The free 
acid has the enolic form, C,H,;.CH : C(OH).CO,H,, 


| the neutral salts being ketonic, C,H,;.CH,.CO.CO,M. 
| The conditions for passing from the one form to the 


other have been studied.—Ch. J. Gravier: A pheno- 
menon of multiplication by longitudinal scission in a 
Schizocyathus  fissilis.—Alfred Angot: 
Value of the magnetic elements at the Val-Joyeux 


| Observatory to January 1, 1915.—Alfred Angot: The 


earthquake of January 13, 1915. From the records of 
the seismograph at Pare Saint-Maur; the position of 
the epicentre was easily fixed at about 1300 kilometres 
The displacement was much 
less than that caused by the earthquake in Russian 
Turkestan on January 3, 1911.—J. Danysz: The treat- 
ment of wounds by solutions of nitrate of silver of 
strengths 1 in 200,000 to 1 in 500,000. A demonstra- 
tion of the advantages of using certain antiseptic 
substances, especially silver nitrate, in very dilute 
solution. 
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DIARY OF SOCIETIES. 


THURSDAY, January 28. 


Rovat Society, at 4.30.—The Influence of Salt-concentration on 
Hemolysis: W. W. C. Topley.—The Life-cycle of Cladocera, with 
Remarks on the Physiology of Growth and Reproduction in Crustacea : 
G. Smith.—Investigations on Protozoa in Relation to the Factor L imiting 
Bacterial Activity in Soil: T. Goodey.—The Mesodermic Origin and the 
Fate of the so-called Mesectoderm in Petromyzon: S. Hatta.—The 
Influence of Homodromous and Heterodromous Electric C * wocoqgaeg on 
Transmission of Excitation in Plant and Animal: Prof. J. C. Bose. 

RovaL INsTITUTION, at 3.-—Modern Theories and Methods in Medicine— 
Immunity: H. G. Plimmer. 

INSTITUTION OF ELECTRICAL ENGINEERS at 8.—The Sixth Kelvin Lecture 
Lord Kelvin’s Work on Gyrostatics: Prof. A. Gray. 


FRIDAY, 
Rovat InsTITUTION, at 9.—Gaseous Explosions : 


JANUARY# 29. 
Dr. Dugald Clerk. 


SA TURDAY,§JANvuARY 30. 
a Rasessorse, at 
Dr. .G lazebrook. 
Essex Are LD Cuus (at the Essex Museum of Natural History, Stratford), 
at 6.—Paget Colour Photography as applied to Natural History: H. 
Whitehead.—The Hammer and the Camera: W. Whitaker. 


= 
ta 3) 


3-—Aerial Navigation—Scientific Principles: 


MONDAY, 


Society or CHEMICAL INDusTRY, at 8. 

ARISTOTELIAN Society, at 8.—Conflicting Obligations in the State: 
G. H. D. Cole. 

Roya Society or Arts, at 8.—Oils, their Production and Manufacture : 
Dr. F. Mollwo Perkin. 

Vicroria INsTITUTE, at 4.30.—Present Position of the Theory of Organic 
Evolution : Prof. E. W. MacBride. 

Society OF ENGINEERS, at 7.30.—Presidential Address : 


FEBRUARY 1. 


N. Scorgie. 


TUESDAY, Fesrvary 2. 


ROvAL INSTITUTION, at 3.—Muscle in the Service of Nerve: 
Sherrington. 
ROYAL Society oF 


Prof. C. S 
ARTS, at 4.30.—Sugar and the War: E. R.- Davson. 
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WEDNESDAY, FEBRUARY 3. 


Society oF Pustic ANaLysts, at 8.—Annual General Meeting. —Bresi 
dent's Address.—Note on the Determination of Sulphates in Flour : G. 
E]sdon.—General Principles Governing the Complete Analysis of Minera 
and Ores: Dr. W. R. Schoeller. 

Rovat Society OF ARTS, at 8.—Imperial Industrial Development afi 
the War: O. C. Beale. 

INsTITUTION OF ELECTRICAL ENGINEERS, at 7.30.—Student’s Meetir 
High Explosives: H. Williams. 

ENTOMOLOGICAL SOCIETY, at 8. 

GEoLocicaL Society, at 8.—The Gravels of East Anglia: 
Hughes.—The Pitchstones of Mull and their Genesis: E. 
and E. G. Radley. 


T. McKenny 
M. Anderson 


THURSDAY, FEBRUARY 4. 


Rovat SocikEty, at 4.30.—Probable Papers: Discontinuous Fluid Motior 
Past a Bent Plane, with Special Reference to Aeroplane Problems: Pr 
G. H. Bryan and R. Jones. - The Spectra of Ordinary Lead and Lead 
Radio-active Origin: ‘I. R. Merton.—The Viscosity of the Vapour 
lodine : A. O. Rankine. 

Roya. INSTITUTION, at 3.—Modern Theories and Methods in Medic 
Methods and Results: H. G. Plimmer. 


FRIDAY, Fesrvary 5. 


Roya. InsTiTUTION, at 9.—Science and Industrial Problems : 


Crossley. 
GEo.ocists’ ASSOCIATION, at 7-30.—Annual General Meeting. 


Prof. A. \ 
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